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(54)Title: NOVEL CYCLIC TETRAPEPTIDE DERIVATIVES AND MEDICINAL USE THEREOF 



(57) Abstract 

Cyclic tctrapeplide derivatives 
represented by general formula (I) or 
pharmaceutical^ acceptable salts thereof, 
cyclic tetrapeptide compounds analogous 
thereto, and histone deacetylase inhibitors, 
MHC class- 1 molecule expression promoters 
and medicinal compositions containing these 
cyclic tetrapeptide derivatives as the active 



R 2ivA_/ 
u - . NH N 



ingredient: wherein R u , R u 



and R r 



R 



represent each hydrogen or a monovalent group 
selected from linear or branched C M alkyl, 
benzyl, 4-methoxybenzyl, 3-indolylmethyl, (N- 
methoxy-3-indolyl)methyl, (N-formyI-3- 
indolyl)mcthyl, etc.; R 3 represents a divalent 
group selected from divalent linear C w 
hydrocarbyl optionally having a branched chain 
added thereto or optionally substituted by a 
heteroatom; and R, represents a divalent 
group derived from divalent linear C++ 
hydrocarbyl optionally having a branched chain 
added thereto. 
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mitsywt* h >f7-tf7- m'gm&viz.mc class- 1 ttmu&mit 

class- 1 #^fgm{&OTB£*UU^ fetM^O^TO^W-rS^^^xh 

IZZhm-otzmmmZtzlb. ^&*^i:U-CMHCclass-I #^**©» 
^Str^LTT^S. ft-g^ti, MHC class- 1 #^£i&3iJT3 - tX\ SB© 

©MHCclass-I ^©fgfidSfiTl/Tfey. HUiBO^m^cfc^^^^M 
*W*J*BWfcLfcW&CS^T. {STL*: MHC class -I ^©fgR^EItt* 
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LTV^MHC class-I ftir(D%&t: MHC class-I it&y<D#AK«fcyaSi&"C J J>6 
C T\ d n ^aaWSOaSliaHt^^T 6 - 1 £ ffl * ?> L T v (Tanaka, 
K. , Isselbacher, K.J., Khoury, G.. and Jay, G. Science 228, 26-30. 1985; 
Tanaka, K., Gorelik, E. , Watanabe, M. , Hozumi, N. , and Jay, G. Mol. Cell. 
Biol. 8. 1857-1861, 1988 ^&#!8t) . 

£ZhX\ MHC class-I W&EMMmMOWttSMmBL % 

{mmo-mt Lxmz&tox&o* zomrnxo^m^mBWiDmsSitum 

-f&ZtX\ MHC class-I jHr(Df&&$1SM2 frZ Z ttfMmZtlZ. flEtt 

4S£©3 7fc7. h >8»fttCJtfe? DNA WW* * l/*V-A«BB 

7. h >©N5fcigtf5fifcBlg&7 5 y SNl^/cx-^*: £: 0 . HtllE* * t,#y 
-A±© DNA ZZh tZ. wOr-;W«#5gOU^V5M«*, 

Sdfcj&^l&Sft-CVvS. k7.hy©7"fe^Wb«:S5'B*<i» H7.h>7"tf- 
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X**> A) ^H2C^-rh7^^» (trapoxin) 3^#£^*:€£Kcfc 'J 
o^y Hi. h t^-TS^x h hMk^Sl© K-trap 

mzmKEigit zmz -rmm t*?> <dt\ wmm<D-m t u -c & c s mhc c lass 

Zti*mm2-Gm£&2nx^t(i\,\ ^t, g HMifSMT'CD MHC class- 1 

«Wtt«««K*J^T, «JfiJil»©ia*%5ltjBwU MSi: LTiiJiia^* 5 
&CSftffl£;3rr©-C'. MHCclass-I^^{E5i(;#o, &HM£0fflH. tt 
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■COMHC class-I ^^(C^-TSdSjiM^^-rtlT. h >f7tf7- tfBBfc 

C 5rW»{^Fffl^-e:^ MHC class- 1 tf^fS&fciEjttSC: fcfcUfcBU 
frfSHK* b 7^-»At ^{iU MHC class- 1 3^fg&{EHiSttfca*'t - i: 

&*pimmz®gb. jioMHCciass-i &¥§mi®m&**tz. tz%&u 
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R„. R l2 , R 2b Rjjlj; ^tt-f*l*^ jB8RRl~6©iB*7;WI*. Jfc*R3~ 
60^tt©7^U#/WI. ^*»l-50it«a)-75/7WI/36. **R3~ 
5 tf)#|i£(D7 5 7 WHS, IWB©i«»X(i«'(ft7 5 y 7**A*±©7 5 J 
»±IIJ»*R3ttT07S/;l«X^n^W!l7^l«*«ttftUT«cS N-7 
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)V* (N-* h 3 -- f y Y U ;W * f-ML %te$L 3 ttT©7*> 

£ x JS& 4 JiTRD 7 U -;PS* s a«l U fc * f-AdS** <b5IiR * tiS -ffiOS % a u 
R 3 ft fI±IC^felI^WLTt>i:^fI^^33Z.{i4CDiSil7;^U>^ 
±II#tt*fe*L , Ct. iv^«ftiiaW3Xtt40il«7^=U>ak «±t^ 
fe0^WL/Tfe e kv^ftjt^4©iI^7^^^x-l/>£ > Mtfd, WK©lt 

«7^# u vs. aH7^^- u >aixa t 7;u*^x- u >athcfdip £ 

—flliOSfcaU 

It 3WR±fca*»«r UTfc «fc v^a&ta&4 ~ 6 <D-«D*^b*a 

i-$a*«TO^aa«?©-o^**»a, -< * * x(*w©firn*vo^f- 

DM^catifcfcoTfcS-ffioafcau 

HBW (I") *5^fcfc (I m ) *©&;{£ ^f^i^fcl^D^Vt^^f^S?: 

S*-e* U , Xfcli. iufB©JS#-r h K^g#XI±^©^f$Kf*££ 
nSig©^n*^#«^fc1-Sh7.h>x7-t^7---lfiam MHC class- 1 

0®©fi&#&ra 

ill! h'Ja^fVA, h7#**>©^«jiMtffcfc*h>!!t7-fc?- 
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® 3 & mfi&m 1 ~ 3 1 (DitStyCD MHC c lass - 1 %?'%%Lm.im 

H4(i, 5CD<b^»tJ f hUn7.^^>A©MHCclass-I^^ 

m5ii. -u^v^i:^tDii^0MHCciass-i ttmu&mmt^omv 

m 6 l£ gffiftl 1 0Mb£tlMtf K h>j:i7.#^>A (D«(CtS B16/BL6 MM 

n 7 (i, i (D<b^ ; hda-31 ^ 7,mmn&mko&*m3m 

<DH&5£ (II) : 
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ttSa-TSyR. (HO : 



R,,. Rate. *tt*hHB« (i) ©r 2 i> *ntnb&k&-?) x^ti 

Sa-T^i. HftsS (IV) : 



R 3 «i> (I) ORjfcEl;**:*-*-) 

R, Htt* (V) : 



«+. H!§5£ (I) <DR<tmbg*&?) "e^SMa-T^JWL - 

*HbHtt£-(II) ~ (V) TJ^ft64«0a-75yR**7*K8£CJ:9 
WRT-h^^7 r ^K#»%3K«l/fcOt>, friH-^^: (V) ovm* 

wuhw (id ~ (v) v*anz>4m<Da-75.;m*NMfrb 

C*Cfl*M^ (II) -» (III) -* (IV) - (V) ©JiIT'SI^U/c7^Rg2?'J£% 
-f£*\ Htt^ d') -C^StiSSttx h 5^7^ KEgftii, (ID ~ 

(v) vm2ti2>4mv>a-7s.;m*K3ifrbcmzfofr^ (v> - uv) -» 
din - (id ©m-cm^u^T^yM^j'&w-rs. 
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(I") t'/T^nsStf h =7^=9- h'gl^fi, HKS (D 



(S*. U** -*a (I") ©I^fcP^ISfc*-*-) T*^2ftSMi::7^S£ 
W-f£a-7^yge£J§<<\ H»£ (ID ~ (IV) i:— (V) -Cvt$*t<6 4 
a©a-T§yK^IUl;Mt>'(^ SP*>, N**^C^(riR]^^ (II) -* (III) -* 

(IV) -+ (V) OJlT-^yf-K^CctO^xb^^^K^^ffMU^fD 

ttz. *mw<D-®& (i™) X'7skznz>m#iTb7*7?-mmmz. mm 
o-m& ( i ") x^ntizmtT- h y*?? mmm^nvx. mm 

^yf-b*il#W^ -$5£ (ID ~ (V) tv^ti5 4l©a-7^i?:N* 
^t>C^{riSl^^ (II) (III) (IV) -» (V) (DmX-Mk^tzT^Jmi&l 

(r) x^nzmfcTb^^zf^mmmx hu-hk 

(II) ~ (V) "C^S *V5 4 «CD a - 7 5 ^ N*^ 6 C £K|rJ2>H > (V) -» ( I V) 

-+ (no (in <DMxmgiLtz7^;mmn*mi-z>. 
*mw<D-®& (i) T'^^n-s^^^f-Kn^^i:, ztizmfrtza- 
&%<t$-^>(D7 {m7^;m^t^%.z>±Lmim. 

*thZ.£bW£L\\ %&m~\t. Ztih4m(Da-7*;WL02fcMWiZ* 
-75^8*©^ D-#£— Oji^t^l^Cli, -flSiS (V) (Da-7XJ® 

\m&tz-m& (in 3Ki-M (iv) (Da-7^^m<mn^D-wtt 
niiic v-w^-^mi-tw^ (v) <j)a-7^jmz$mt 

(II) Stf-f^ (IV) CDa-7Zs>M*£$>lZD-fct-tft&^\ 
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fcfc\ -jft^ (10 MO'K-^ (III) <Da-7$;&Z£$K?yi/> % «J*, 4 

©^y *»©**&(-£ u » z.<D®m*mM&*s&^*}>z-. wk*~t* v±ftt l 

«kU»*U<{4. s5fE4;|I©7 5 y &©?*>, 3H*73 yiTC*3HR* (IV) 

hbw (iv) Testis t©£. L-#ca»*u nzzn* v-mzmi-tz 

Oa-T^^SJitfC-iSS (ID Oa-7^i4. i: t, C D -frcaffi U 
»6 28l'feL-«:(wjM?-rSi:J:y#*U\ (II) ©a-7^ 

^*«^^v«{i. S|ltt75yK-e»«HR* (iv) oa-7$;m 
(ID Oa-7?;i?:> fcfcCD-flcfcaftU »*2«4L- 

&5 N-7-fe^wku^>oflSfflt-s*)U. t7.b>7=7-tf-7— t*©aaistt 

^*i5tKn#-9-A»-e**©T\ d©HR£ (V) ©7*yiM±, ^R©US> 

>fcwb<, LH*fe3Sfc-rs©**HB#£u\ tfco-c, sukt^rt?** 

HKS (IV) T-^SftSfc©*. D-#W8ftU «S3««:L-«c{C^i-5. 

**vs±. SW*73yiri:&SHft5£ (iv) ©a-7^fiitfi:-« (ID 

.fcy#a;l/<tt. BiFE4ffl©7^yK©^*>. *K7 5>'|frC**6HttS (IV) 

HftS (IV) T?^S*l6 1©%. L-ftt-iSfcU &63m% D-ftKjiiR-TS 
fc«t<,\ &fc\ wOatR^yf-KCfcv^-r. #&©gf|-C'&S N-7-tf-MkU 
S> >©««£**> U . t * h > x7-t 5 1 7 — ©IBRjSttjfe^ J* b "C5£Sci" 6 SP 

ffiii. (v) ©75y»©ffli«*^*^;W£*^«i»«n*tKD#^A 
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fcvve. HftsS (V) ©75 ^IWWI*^«««nfcflttlli Hn^AKMBft ; 
-R.-C0-NH-0H KBBUTa^Si:. ±&-TSfc;J8y, cogp&li £#©SR 
T'£>€> - W 4 -NH-C0-CH 3 KfcjbSWffiT?* 

'J . r<B5©S R« ©gLR(i < £ $ 4 JJLh*U < . ±P£© 6 £-fZ> ©*U 
v\ EP*>, R 4 olIft*U^i:-rSi:, fc*b>T7**7-tf©»*iS&&C 

z©nfflli©£ Mi N-7-t^;WbU^>©Mi:lsID<^M© / cC^t;©T- 
* «fc < , mtom&WM b 'J A lc«ft*«JST*»WB^i:PWW^ * 

H*^^-r5fc«k<, #£u<& mmzvxT. wet*, vtmm <d**» 
a (ch 3 -) xii^^y-rvat (ch 2 =) ^'j^u\ ^©^mi*, 

<, ftmm<D**v'rym (ch 2 =) firiB©£&«fcy*$*aj^ 

&fe\ UttttK-fisS (V) ©75y®©-0'J£&lfS^ R,i:|8SR4©fb 
7^f-l/>S'fea^TSt©Ji2-75>'^^>-» (a-7^y \L* V > 
8£;H-Api-0H) "C*y» R 4 (^^5©^>^^^l/>»?:«1-€> ; fc©(i2- 
75y*^^>-» (a-7^y^y>e;H-Asu-0H) T?*y. M-&&R6 
©^■9-^5=-U>S4ji»?-r-5t»©li2-75y y^->ZLK (a-7^>7t*7 
-f >K ; H-Aaz-OH) T*£>S, 
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lit YU^VAmm^e. ; -R4-CO-NH-OH £ h ^rT^f-?— • t*©P^?Stt 

4*7 5 (V) ©75 ;ti:fi^tsiit: Kn^AKHBS 

©isK^iHje-rsis. mzmmtz. ov) 03itt75y3fc©si8tig 
v^fct h 2 (w^-r h7^» a iisttsxaw) d- y *>*>-2-*;w<vift 

a y >Kfctt3 h V * * V V* y i?>-2-*;i/jK>K(i*J(t 5t h 5 * 
l/>3S» &£v^ dti5>«R3Xf±40ia»K^lHK*acM«U 

4©ism^^^sm±^^^*%iin$ns t©T-t, «fc < . 7>rai-ft*-c 

Kcm V3v y >-3-*;i/#H>»{i. £*y i/y-2-iyJi^ymiz^y^ym 
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&fc\ HKS (IV) ©J*R75>>fiKiift*.-C SWittT^^lloaittlJftt^ 
«-r5«3)l0*%Wf$tifeatt©«li£«:J#ofe N-7;WWba-7^SL fid 

(IV) 0#|*75>>llK:iM.T, «ftl©»Bi«:^rofc N-7^ 
#;Wka-75y»tHI«-r«IBCfct. Sfii N-7;WWka-75>'K^ D 
#©^75>'»03i^BH«fc*<li*S#IB««:86t©*^P*Lv\ ^1, N 

jvm. $>z v^ii h >; 7 h7 7 3 — r > h u ?)im&&<DM*±mt-??> 

tf J-«*tt7 f&7 5 y 1-*#*fc<&7 

5yKT"fcJ:v\ ^ot, R,„ R12 Mtft- R 2 i> R^ UT 

S/-3 — r>b*u^) (N - 7 )V- 3 -- f V K y ;u) p< f-;i/& 

gen *yv)mtmx-irz>. m®L4&T<D7v-)mtfm&btz*i-jvm%> 

fcfc. li^^jS^^1-6^»*4WT©7U->'US, 
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ioAt, R lh R I2 ttfcR 2h Ra"t:a«n*o-75y«ffli«c*j^m mi 

C*jrf h U ^T^Sf-y A C|L <btl-5 N, N-i/7W5y7x^S©(!0< > 
tlC* * tlS T 5 y SSJRJS? ±C -iffife* 5 * $tlT^S=bO«:ffl^Swi:tT- 

ffll«0#;w#*^££x*x;k 7 5 KC^g|L/it ) (Dt.fflv>SCi:^T*tS. 

H2C*1"^75 KS/>ce^"CJWi*tlS. 2-yf-;i/77-> (2- 
7§y-2-y9 L ;P7 p n7^>K;H-Aib-0H) ©ftK, jI?£<D^*<Da-75yg£ 
©atLtCHC*©/h«&ffi!fll*«fiRtU"C'b±v\ 2-*^;l/77->&i: 
©«fc5C, tt,CfifW^T»%&ff$*V^O/jN*ftffl!l«T:*5»*%l»*. 
R„v R B Ofirti*»{i2K*fflC? ! S:aK't*2:J:v\ Hl;M*»f>, R 2l , RaOfirti^Ji 
7j<^M?^MJR-t-5i:«J:v\ ftcti, ±M<D-%c£ (II) MtfCHftS (III) "C 
*$tiSa-75y»i:L"C, 3^<BBfektt73 y&MtfC^n^Vfci:*, 
RfcO«*c*Jv>T, BWcttfiSflP»«swr* t «k 'J ^ 

^fiTTS**. -fcKn**;l/£%0-7;WWfc-rs. -f 5 J^N-Tfrn* 

ftoT. HR« (I) •C^*ti<6*Rrh7^^5 ! -K«WCj3^T. Hf$? 
&b^$<D<D-m*mfZ>£, K<D~®& (VI) : 



R„{i-« ( I ) O R„ fcEftOSfe^U R 2I JiHttS ( I') © R* 
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M©3£fc*U RjliHRS (I) ©RjfcPIfcCSfc&U MiH&iS (I) © 
*R-tSfcJ:'JHWff*l/V\ Aftftfztt. HttS (VI) 7i-;V7 

©£&£. r„ cam-saw* we-ts'o^-jms. p-^h#^>->* 
*^bjo-i9:^ ( i o comky- b 7*7* mmmz. ( I ) ©JUttx 

HiSxS (I) OPcfb7^yfK^Cfo^^ #*U^-«&(II)~ (V) 
©75>'&©aftl£. HKsS ( I ') ©^rb7^fhWi:^ N tt, IH 
«Ulif*U-*6,"©-C**. HBK(II)- (V) ©TS^lfcDSMHEBCBfl 

#KjW?U »'J©28©a-75>'»&L-#J:1"*, ^©ttflMfr 
6 <k o cam- 6 t J: y » £ U t \ 

St-* *«K©HKS (I") ©«^fb7^yfKim (I) © 

*i/)vm*bmmzntzt kd^arhbb*. «R7**;wbfc* h vest* 

•5 7-t *;Wb U * >»2£©ffiMS©N - 7-fc f-;l>7 5 y JfeHKSt-aT s«uaj-* * 
»*.fct»©Cffli3"*S. ftct, -«K(II)~(IV)©75yil©W?«i. HBW 
(I) ©*Rr-h7^y^HI!Pi(*:H*J^'C, ^b^-ffi^(It)~ (IV) ©7 

5y^©3i^{i, -« d") ©itf h^^^HH^fc'^tt. mmiz 

#£U*t,©-e*S. HftS (V) ©TSySKMl/Cfc, ^©iJOMRfcfll 
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T, -te (V) OT^yK^SJfe-tS-iioa^iiLTff^Lv^©^ Rift 
Kjf£U*fc®i:fc5. WC, (V) ©75 y»i:ft«t*jSJi. Httsii (V) 
07 5>>BC*5ivCtt. 7WMbUS'>aH6©MC>W&**. ziClE^© 
Mfc^^TSfc-lff^U^fc-CibS. HfisS (II) ~(IV), R 
tf(V)07 - ^ &03#B2Mf±, ±il/fc-fiS!S ( I ) h y*7* m 

mM~8^r&£b\<^m$itt, hu<#*u\ MUfcu-c, ntos (i) ®s* 

^•rh7^y^KSI#^^VN-C» : ^U^-^JT**5±fE-IS:^ (VI) OtKn 

*fffl<D-B& ( I ") 03W*xh7^7*K®»#(£, -<5K (I) © 
Jlttx h^>^ VfflSm~*MZ-m> (V) K^f a -75 y»Offl«*;W< 

&Z.tzt,<DlZ&£tZ. tSeoT. HttS(II)~(IV)07 5>'K0a$«±. HR^ 
(I) ©SM^T-b7^f-KSI»«tC*JV>T, $?*Ui^HK«(II)~ (IV) ©7 
5 y gE©5S^I±, HRS ( I ") (OmWr Yy*7* KSNWfrcaswtt.. R»£ 
$?£U^tf)T*£>5. Hfts* (V) <D7$ SMlzmistt. ZOW&Zto 

t. hbk (v) ©75y^**-r^-fffi©SR 4 tu-c» : ^uv^©{i, mm 

iZ&£L^t>(D£%Z. tifiktLX. -$5& (I) ©»Rfb7^KBI# 
(CjS^T#*L/^-fiWe*S±aBHKS (VI) OkHo#-b-AKH|ji«:N-7^ 
Mb75y^g£M£&;LkHS©<b£&l£. H&5£ d") Oi^fh7^ 

jmfrbtomattfit vu*v&mmz. »«7-t^;wb£* b >£8i*s7 

16 



WO 99/11659 



PCT/JP98/03893 



~(lV)©7^&<DMiRI±. (I) Oittfh7^fK»»»(:fevt. 
#£L^-ttS(II)~ (IV) ©7 5y®tf>j§iR& (I"') ©Jgtfxh^ 

^^f-K«W«-*JV^-Ct. mfflZ#£L^$(OV$>Z. £tz. HSS* (V) © 
75 ^RUBBl/C^ ■fOfflJII%«l)Si-6-flliO* R, Ht§5$ ( I ) 

©stfh7^^H»i:*5v^, -aaa (v) (DT$jm~&*-th-m 

©S^fcltjFSU^Oli, n«C#*Uv^t,04:«:S. «r£ % (V) 
<D75y&i:g&6,6J£, -ft* (V) V)7^Jm~&^X\t. TttfiHtVf 

■t?*5. HUK (ID -(IV), S0 t (V , )O75yi?O35!:«E{i, 

fc-ttS (D O^T-h^^^KWf^Cfcv^^Uv^ti. P8l;<# 

#fgBJi©-j&5£ (I ro ) 0aM*7-h7*:/*KR*fm* ( D 

^as*»p>«S»$tifek Kn^AttDBfi*. ast7i:*-;Wbfc* h >izmz>7 
-WWbU S/>»»0{iaH©N-7't^75 yg$jgtlg1-Sf8i§Kgt&;L 

**%^«7§y»B^J4filE*^%.©{wt»fflai'S.tto-C.H»«(II) 
~(IV)©75 ^KOiWRJi. -HK* ( I ) 0»h7^^f KBWftCJSVvt;, 

ff*Lv»-jRS(ii)^ (iv) oTzsmcomvu*. d'") os^fh? 

75y®KKlu-CtK *©B»*^«::ffi0*it l CBUm (D 

x(**©ay»rc*s. -*w (i) ~ (iv) o4«©firn*»-e*s**. 75 v 

KE»*I^Il;T**5Ji^, -jRti, HK* (I) ©ft^Wi, HttsS ( I ') ©ft 
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&@B* »J # £ U < , HttS ( I ") 0fls£Wi. HBfc* ( I m ) ©fltett «t Uff * 
(V) 073yiBtt0«fc*^«R,i:HttS (V) ®75;SSSOiI 

*»w©h»5S (i) amfcT-h^-trmmm*. isfctzt&v* -m 

*. 

(§££#?£)■ 

3§#-r h K i: U g*IA*IKH85$ (V) C^-T a - 75 J BOflMUr/l'tf 

\l k n AttWjtcswrr s c ii-csasi-s d * an? t s. &tf<o 

MTO»We(4» (IV) -C^nS^a-75/i?S:C*C 

HBW(V) 'T^i $ a - 7 5 J i: 1" 5 i^Of h 7 H * IBM** 

>y;l/X7.x;WkUTffliUfc-j»* (V) <D75ygt 0>J*fl L-Aaz(OBzl), 
L-Asu(OBzl), L-Api(OBzl) «JS^LT» TfBH&5$ (VII) : 
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0' 




(S*. R„. R 12 . R 2 „ R 2 , R 3 Ma*{iR,(i. ^ti^'n-« (I) ©R u> R l2 > R 2 „ 
&tzil)lT?s**/))/Wm£)tzlb\Z\$ tert-T^l/XT.-f^&ffiVX DCC/HOBt 

h»s (vii) T-7Fisnz±mmmkT h 7*7* u ^'a^a*^ 

h >J 7;M-DS^£/awC (VII) T-^^^fiUHiittxh^T'^ 

(VIII) : 



Bzl 




r„, r 12 , r 2I . r 2 , RjMtmu^ ^tve'ft-flM d) or,,, r 12 . r 2 „ 

R 2> RjMt/CR.iHHbgt^-r. ) Tv^£ft3£$;fj(i, h'JTVM- 
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H(« (VIII) T'zk-$ftZ*7J-mmtt&(D 1/10 fi£ DMFCfcJBUO. lmM 

V7'DHVl/Xf-;l/7 5 >S.a*HATU (0-(7-Azabenzotriazol- 1 — yl) — 1, 1, 3, 
3-tetramethyluroniumhexaf luorophosphate) £j]DA> &mVZ0-fr?£\i%Wljtz c 
ItTiBODMF^-, HH£ (VIII) T-^SttS^f-HSyfl^fc*© 
1/10 ft tit* V T'D HVl/X^;i/7 5 HATU 4 iiiP U SfiT- 30 4MS«#U 
fc. mfiao^fTF^St 10 Bfcy&USWbSftfcffofc. £j£**7&. TEHRxS 
(IX) : 



(S*, R„, R 12 , R 21 , R^ RjfttfKRJi -tn-etv-HK^ (I) ©Rib R* R 2 » 
Ra, R 3 MtJ f {lR 4 fcilIDS ! &^-r. ) T^£nS£j££#$l (TO^^K) «:» 

CD! 3) W«fcKn*-frA»«3i©#A 
HftsS (IX) -Ca*S*i<5£#*7f- KOii^V^x^r^li 

t&EiDB&RKKJ: iJ^^nfcfflJ^^-KVIftoatR^^Kft^SlRtf HOBt 

£ '>mcO J -Jlizmmb, HPLC"C-t5 4W5lffl*7A4fflVN-CI»»U 
»IJ:UHR* (I) t-iStiilWftiUfe. 




Bzl 
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[sXWkrr h 7^7* Vtt&. f£U(D—$S&t (V) X&ZtlZ a -73 JWHZ 
3(rmDT, Mb K n AKflBgCglfc-t 5 ^ i: T'HStS z t 1$X £ S. 

*moHm(i n )x*i$tizi^Th7*7*mmm& hbwoo 

M75yS±£D#M*fl&#iIU -Bim&t-tZ. SWOT* 

ufcHRsst (r) T^ns3Sttxh7^yf-KK^o^tw«tt5fcig»{^ 

it At -5. CON-7^WbS^Ji. HR5£(I")T**£ftS^xh7'V7*F 

±i2^^cin^ > (i) xtt-jfta ( 1 ') x&anzitsmmb 
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7* KfcosEftfc-toawfcEj&fcff ? z. 

torn. mtm.%z®m&toiz*&2ti&iiMk£(o&*m;-t&. 

mW<D MHC class- 1 SH^{£5IM(£, ±-C'S£Bj UfcflB»*J8Cfc KB W 
igttfcirr*. *<DWIC class-] #?§fflMM?m£> K>x7-tr*7--- b* 

ii&««T»js®M#«*w 

*f6W0^8HfiJJ»(±. ItTE^MHCclass-I #?8SL{£jI{1U!3 £*U/B tT^* 
0. 1~5 Omg/k gOfSil. $?£U<te, 0. 5~l Omg/k g<DfSISrt 
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7^^Ki»ttSSn/:Sim IP*>> MHC class-I ^m.^M 

1 ) HDA-5 ; cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-) 
TsEsS (X) : 



V&fSMmfcrh?*?* K HDA-5 ; cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-)©£ 

eye 1 o (-Asu(NHOH) -Phe-Phe-D-Pro-) 

Ig 1-1 Z-Phe-D-Pro-OtBu 

Z-Phe-0H(874 mg, 2.92 mmol), H-Pro-0tBu(500mg, 2.92 nmol), HOBt • H 2 0(490 
ng. 3.20 mmol)cDDMF(15ml)M^ JjcfrTCT DCC(660 mg. 3.20 mmol)£ ADA. 




(X) 



NH 



HO 
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HgS0<±V%M&. ft*S. »77<r>^>'J ^WD7 h^7 7-r-(CHCl 3 ) 
T'Hl^t, ^IB^^K-fb^ 1.40g(quant)£fa#Mt£UT*§£. 
Rf = 0.72 (CHCl 3 /MeOH = 9/1) 

IS 1-2 Z-Phe-Phe-D-Pro-OtBu 
IS 1-1 V^htltzi/^Zf^ Wb£tl Z-Phe-D-Pro-OtBu (700 mg, 1.45 mmol) 

tmwiti mDizmmb. 5% Pd/c (70 mWWF. ^m^m^rvm^. mi^m 

NaHC0 3 Tift#U/;i„ MfrgiMj- h U A±T'£j»ft, S«bt H-Phe-D-Pro- 
0tBu(425mg, 92%)&»fc. DMF(5ml)C?f?g8?U Z-Phe-0H(434 mg, 1.45 

mmol), H0Bt.H,0(245mg, 1.60 mmol), £ &(2ScftTCC DCC(330 mg, 1.60 mmol) 
fcfclA., *©S£*t#«#Lfc. MOT, «»& »Kx^;l/Cff5t»U, 
Htt^xyjfc 4XNaHC0 3 *Jj:^^I^K-em^j5t»L/c. HgS0 4 ±-C$aSft. ft 
tft. »a%77y^3.s/y*y;^DTh^77^-(aici,)T'fl»U ftffiHJ 

MM* 720 «(90X)*ffittttKfc LT^/c. 
Rf = 0.52 (CHCl 3 /Me0H = 9/1) 

IH 1-3 Boc-Asu(0Bzl)-Phe-Phe-D-Pro-0tBu 

IS l-2T*#Cjtl/i h »J ^-y^ Wb^tt Z-Phe-Phe-D-Pro-OtBu (422 mg, 0. 704 
mmol)£#IK5 mDCftSU 5%Pd/C (40 mg)#£T, 7k&gffi^TT*&£ (» 
14 WW) «#Ufc. lS»i iW^»fjH:iiU, 

4% NaHC0 3 T-gfe#U/c. ^feKMK^- h 'J A±T?«jift. SHU H-Phe-Phe-D- 
Pro-0tBu(302mg, 92X)fc#fc. 

DMF(5ml)K?f}§)8?L. Boc-Asu(0Bzl)-0H(320 mg, 0.844 mmol), 
H0Bt.H 2 0(142 mg, 0.844 mmol), ^CMTi:T DCC(192 mg, 0.928 mmoOfcin 

?^>m. 4%mco 3 x±vmi&&7kxim.mifrUz. Mgso 4 ±-c^m m 

ffltty ? v i/^i/ y *Wd? b^77^ -(CHCl,)-C*HttU ttWEftttr h 
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7*7* FflS^tt 426 mg(80%) ^MHIt l/Tf&fc. 
Rf = 0.59 (CHCl 3 /MeOH = 9/1) 

HPLC: Rt = 23.5 min (column : Wako Pak C4, 4.6x150 mm, 37 - 100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min) 

Xm 1-4 H-Asu(0Bzl)-Phe-Phe-D-Pro-0H.TFA 

ISBl-3"C#5>*U&fb£tt Boc-Asu(0Bzl)-Phe-Phe-D-Pro-0tBu (426 mg, 0.52 
nmol)(rTFA(2ml)%i0A, *fcT2B«HH»|iUfc. SM^U ^jifwX- 
x^/S^x-^Kl/SJtiJPAtt^^-tt, &ffi{b#&(366mg, 90X)&B£»*fc 

Rf = 0.47 (£HCl 3 /MeOH/AcOH= 90/10/2) 

HPLC: Rt = 10.32 min (&#f±Xg 1-3 tUb) 

FAB-MS: m/z -= 671 (M+l) 

XH 1-5 cyclo(-Asu(OBzl)-Phe-Phe-D-Pro-) 

Xgl-4-e#P>tlfe-fb^ H-Asu(0Bzl)-Phe-Phe-D-Pro-0H.TFA (31 mg, 0.040 
mmol)©DMF(400ml)?§?S{^ HATU(23mg, 0.060mmol), 1 0%D I EA/DMF ( 280 a U 0.16 
■B0l)fcin*aHtO 30 #RHJi#L/=. £<bf^ ik£%3 H-Asu(0Bzl)-Phe-Phe-D- 
Pro-0H.TFA (31 mg, 0.040 mmol) . HATU (23 mg, 0.060 mmol), 10% DIEA/DMF(280 
H 1, 0. 16 mmol) fc 30 #«C1 9 Ettn*.fc. JMttlfflfcWUZ 
ff»»U 10X^x>K. 4% NaHC0 3 fc<ktJ f t^a^7j<-C«m *feKMgS0 4 ± 
■CSS*. SttL*:. ^'J*Wn7h^77-f- (2.5%** 

y-;i//CHCl 3 ) (ITH^U WSim^T h rMfc£%) (220 mg, 84%) 5: 

HPLC: Rt = 14.20 min Gfefriilg 1-3 fcUb) 

Xg 1-6 cyclo(-Asu(0H)-Phe-Phe-D-Pro-) 

XS l-5T*#t>tl^b^ cyclo(-Asu(0Bzl)-Phe-Phe-D-Pro-) (94 mg. 0.144 
nnnoD&MeOHO ml)C»jS?L. 5% Pd/C(10 mg)^ffiT, *&5!I&TT' 4 W&k 
ttLtz. EU&m&fo*ViT&, MLT, TO^b^(74mg. 91»fcilM*1Mlfc L 
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xmtz. 

HPLC: Rt = 17.03 min (column : Wako Pak C18. 4.6x150 mm, 10 - 1003! linear 
gradient CH 3 CN / 0. 1% TFA over 30 min) 

1M 1-7 cyclo(-Asu(NH0H)-Phe-Phe-D-Pro-) 

XM l-ex-ftbtltzlk&fa cyclo(-Asu(OH)-Phe-Phe-D-Pro-) (74 mg, 0.132 
mmolX HOBt • H 2 0 (30 mg, 0. 198 mmol)tf> DMF(3 ml)}#$il, ttffllt \tu*i/J]/7 
5>(19mg, 0.264 mmol) £> DMF jMC TEA(40 0.264 mmol) ^riPA^TO 

ai/fcWBiUfciKBL bopoo mg, o. 178 mmol) itimrtzxta^ 3 mmtm 

Ltz. RJ&fotmmt* wtlt. Me0HCJIM?Uj2*BHPLC{I"C^«Cfil» (column: 
YMC-Pack 0DS A323, 10x250 mm, 25% CH 3 CN / 0. IX TFA) , 'ffig&mb-Cm&it 

HPLC: Rt = 16.43 min (&frf±Ig 1-6 tpBU) 
FAB-MS: m/z = 577 (M*) 

(HMO 2) HDA-17; cyclo(-Aaz(NH0H)-Phe-Phe-D-Pro-) 
TIH^ (XI) : 




HN 

\ 

OH 
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-e3*£n**tKf-h7*7f-h' HDA-17; cyclo(-Aaz(NHOH)-Phe-Phe-D-Pro-)£> 
^fciafclBMlca**. «SWWl^C«rt-6Igl-2(C3l*«^ IS 1-3 H 
flSfcT, Boc-Asu(0Bzl)-0H Cfc*. Boc-Aaz(0Bzl)-0H fcJSv^C. fiS^f-h?*? 
^HBoc-Aaz(0Bzl)-Phe-Phe-D-Pro-0tBu4^SLfe. fMft Ig M~Ig 

FAB-MS: m/z = 591 (If) 

(H1S5^J3) HDA-18;cyclo(-Api(NH0H)-Phe-Phe-D-Pro-) 
TIExS (XII) : 



X-mZtlZmftT Yy^i- K HDA-18 ; cyclo(-Api (NHOH)-Phe-Phe-D-Pro-)<D£ 

$xs£f8mKi&^&. mmi i Kissrf sis 1-2 c§i xg 1-3 izm 

DT. Boc-Asu(0Bzl)-0H K&*Boc-Api(0Bzl)-0H fcjflivc, ittrb?^^ 
K Boc-Api (OBzl)-Phe-Phe-D-Pro-OtBu fcHROfc. ftlJ^Ii l-4~Ig 1-7 

FAB-MS: ra/z = 563 (M*) 




HN 



\ 



OH 
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(Hi£0!|4 ) HDA-12 ; cyclo(-Asu(NHOH)-D-Phe-Leu-Pip-) 
Tia^ (XIII) : 




-zm-Zft&Wfcfr h y^Zff- K HDA-12 ; cyclo(-Asu(NHOH)-D-Phe-Leu-Pip-)0£ 
tfaM*®m~ft'<Z.gMm l 1-1 Cligb-C.Z-Leu-OH h H-DL-Pip-OtBu 

frh Z-Leu-DL^Pip-OtBu %8S»U/i. IQSS^J 1 ^Xg 1-2 KlpCT. Z-Leu-DL- 
Pip-OtBu i:-Z-D-Phe-OH frh Z-D-Phe-Leu-DL-Pip-OtBu fcHSLfc. #WC\ JE 
8500 1 <DTM 1-3 tr^C-X, Z-D-Phe-Leu-DL-Pip-OtBu Boc-Asu(0Bzl)-0H frb* 
«Lhrh7^^KBoc-Asu(0Bzl)-D-Phe-Leu-DL-Pip-0tBu bfttz. 

i-4-ii 1-7 (o^mzmm lt, k awbsfc. flwt^jKvuotKD* 

FAB-MS: m/z = 559 (M*) 

(HfllM 5 ) HDA-15 ; cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-) 
TIEzS (XIV) : 
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NH 



ttSJasRT- h y*7* K HDA-15 ; cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-)©£ 

f8ocm*mmz&«z. stwwiciai-icsiMar. xs 1-2 izmirc, z- 

Phe-OH KftAT Z-Aib-OH fcffi^T. Z-Aib-Phe-D-Pro-OtBu fePKLrt:. Rv^C, 
Xg 1-3 tl^DT, Z-Aib-Phe-D-Pro-OtBu t Boc-Asu(0Bzl)-0H frb. fcttr- h 
71-7* K Boc i -Asu(OBzl)-Aib-Phe-D-Pro-OtBu fefffc. J^XS 1-4~XS 1-7 

FAB-MS: m/z = 517 (IT) 

(##150 1 ) HDA-19 ; cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-) 2 

iTC'&S, Stf*****^ H HDA-19 ; cyclo(-Asu(NH0H)-Phe-Phe-D-Pro-) 2 f£. 
Hffifll 1 CDXg 1-3 -Q%hftZ> Boc-Asu(OBzl)-Phe-Phe-D-Pro-OtBu *>f>. gift 

(HMO 6 ) HDA-13 ; cyc/o (-L-Asu(NHOH)-D-Pro-L-Ala-D-Ala-) 
TES (XV) : 
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NH 



•ea*$*t53M*T h^^yf-h* HDA-13 ; cyclo (-L-Asu(NHOH)-D-Pro-L-Ala-D- 

XS6-1 Boc-L-Asu(OBzl)-D-Pro-OtBu 

Boc-L-Asu(0Bzl)-0H (1.14 g, 3.0 mmolh H-D-Pro-OtBu (510 mg, 3.0 mmol) 
fccfctf HOBt H 2 0 (505 mg, 3.3 mmol)£ DMF (7 ml) K&IS? U att&TDCC (681 mg, 

3.3mmoD«:ip^ m&MMX'imbtc. mm^Mzn 

&g?U 10% *x>®, 4% tiMW 3 #&tfmii£^XMWt&btz. *fcfcMgS0 4 
J:t«, W. »77>yi/ai/'J*WD7h^77^- (CHC1 3 )-C 

m§LL. mMitisVd 1.51 g m%)mmantL-cmtz. 

Rf = 0.61 (CHCI3 / MeOH = 9/1) 

IS 6-2 Boc-L-Ala-D-Ala-0H 

H-lHUa-0H (668 mg, 7.5 mmol)<DzK^ (5 rnDtrftftT TEA (1.26 ml, 9.0 
mmoDfcin*. Boc-L-Ala-Osu (1.43 g, 5.0 mmol)© DMF (10 ml) 5: 

aju %®m*mm&i^vm&Ltz. «Mgso 4 ±-c^m m> 

x^Ux-r^ / SftHX-x^ (1 / 5)fciBAHfl:U mtl<t£%!} 890 mg (68%) 
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Rf = 0.40 (CHCI3 / MeOH / g*g£= 90 / 10 / 2) 

Iff 6-3 Boc-L-Ala-D-Ala-L-Asu(0Bzl)-D-Pro-0tBu 
Boc-L-Asu(0Bzl)-D-Pro-0tBu (1.4 g, 2.63 mmoDfl^^TTFA (3 ml)£jQx., 

— ~tJV (1 / 5)?:iP^.f r ^7>7 L -^3 yk'ttW H-L-Asu(0Bzl)-D-Pro-0tBu TFA 
(2. 0 g, quant) £#/c„ 

DMF (10 nl)(3fFl!VU Boc-L-Ala-D-Ala-OH (810 nig, 3. 16 mmol), HOBt 
H,0 (582 mg, 3.8 mmolX £ <b(I*K?£T DCC (783 mg, 3.8 nunol) £in*., "tOt 

1% mCOi&XVMQ&^X'MWc&ltz. MgS0 4 ±V&®W:. 
4777^>'J*^07f^77<- (15Ue0H / CHCl 3 )T'ffiMU, SIB 

1. 23 g (69*) ztemsn t bxmc 

Rf = 0.33 (CHCI3 / MeOH = 9/1) 

M6-4 cyclo (-L-Asu(NHOH)-D-Pro-L-Ala-D-Ala-) 

zti&mt. ms&m 1 (hda-5)©xs 1-4-1-7 o^mtMMLT, h m 

HPLC: Rt = 8.22min (column: WakoPakCl8, 4. 6X150 mm, 0-100% linear gradient 
CH 3 CN / 0. 13! TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 426 (M + H) + 

(IWJ7 ) HDA-16 ; cyclo (-L-Asu(NH0H)-L-Trp(CH0)-L-Leu-D-Pip-) 
TIES; (XVI) : 
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NH 
/ 
HO 



XifcZto&MSM&Thv*-?*)? HDA-16; cyclo (-L-Asu(NHOH)-L-Trp(CHO)- 
L-LeiriHPip-)<D#lRO{i»iS0O 4 (m-12)KRfM>2F*C*l5TfTofc. 
HPLC: Rt = 17.34 min (column: Wako Pak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN / 0. \% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z =" 647 (M + Na)* 

(gti&MS) HDA-33 ; cyclo (-L-Asu(NHOH)-L-Trp-L-Leu-D-Pip-) 
TIB^ (XVII) : 
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/ 

HO 



V&ZtlZmmikT-h?*?*}! HDA-33 ; cyclo (-L-Asu(NHOH)-L-Trp-L-Leu- 
D-Pip-)©£j&liHS£0iJ 4 (HDA-12) KEf^&t.m DTtro tz. 
HPLC: Rt = 17.08 min (column: Wako Pak C18, 4.6X150 mm, 0-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 597 (M + .hT 

(HI£$I9) HDA-32 ; cyclo (-L-Asu(NH0H)-L-Lys(Boc)-L-Phe-D-Pro-) 
TIH^ (XVIII) : 
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NH 
/ 
HO 



TvT^nS^f h^7>K HDA-32 ; cyclo (-L-Asu(NHQH)-L-Lys(BocH- 
Phe-lHPro-)0£j£iafe«*Kifc*<6. 

XS9-1 Boc-L-Asu(OBzl)-L-Lys(Z)-L-Phe-D-Pro-OtBu 

%Mffl 1 (HDA-5)Ig 1-1, l-2{^t-CfrV^Boc-L-Lys(Z)-L-Phe-D-Pro-0tBu 
C0b'j^7*^K (1.96 g, 2.88 Hnol)£**TTFA (3 mDfcim*.. j e 
©££20#lfflfi«Lfc. ft»x^;Hi»#U 4% NaHC0 3 *icfctf 

«S«*ia*-C?«^»U/c. «&* NajCO, ±T»IHML ML, H-L-Lys(Z)-L- 
Phe-D-Pro-OtBu (1.32 g, 79»fc»fc. 

dtlfc DMF (lOral)CWU Boc-L-Asu(0Bzl)-0H (1.07 g, 2.81 mol). HOBt 
H 2 0 (502 mg, 3.28 mmol), £ <b Czk^T DCC (677 rag, 3.28 mmoOfein*. *<D 

ttmmtbtz. mmmm. mm., mm^Mmmmv. \o% ?x> 

WL 4XNaHC0 3 fc % «ktft^a^7j<-CJffl^^U/i. «feKMgS0 4 ±T-|£«&. WSfL 
114 7 7 ^>a^> 'J D7 h ^7 7 ■< - (IX MeOH / CHC1,)T*j»»U 

«Eft£& 1.55 g 02%)^mm%tL-Z%tz. 
Rf = 0.80 (CHClj / MeOH = 9/1) 
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1119-2 cyclo (-L-Asu-L-Lys(Boc)-L-Phe-D-Pro-) 

1M 9-1 T?Wb*MWfc£tt Boc-L-Asu(OBzl)-L-Lys(Z)-L-Phe-D-Pro-OtBu £H 
mm 1 (HDA-5)0Xg 1-4—1-6 ©^ffifciiBLT, Boc SWbfiiSfefT 
o/c. dO^BRHttxh^^y^H (98 mg, 0. 128 amoD&m (3ml)£SWU 
5XPd-C(30mg)«:fflv^. ^WMSfflflT"C4 B«S#Urt:. SM^ig, ffiffi 
U cyc7o (-L-Asu-L-Lys-L-Phe-D-Pro-) £*§/c. 

Ctlfc^**-^ (2 ml)£* (2 ml)©il£&&Jw8ji?U NaHC0,"CpH8 £W 
wnC^TBoc 2 0 (42mg)£D^#-9->^i?:iP^ IWajWUfc. S 
ft»x^;i/t|f»jBL. 10% *x>|fc fo^^tSfa^TK-eHi^ 
fflfrbtz. «MgS0 4 ±T*ij&m ML, Slffifb&ft 61 mg (74%) tfttz. 

IH9-3 cyclo (-L-Asu(NHOH)-L-Lys(Boc)-L-Phe-D-Pro-) 

:MPjit ms&m 1 GM-sxoxe 1-7 <D#j£*auBi,-c fflw^^vno 

HPLC: Rt = 17.15 min (column: Wako Pak C18, 4.6X150 mm, 10-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min. flow rate 1.0 ml / min) 
FAB-MS: m/z = 659 (M + H) f 

(HJS^J 1 0) HDA-6 ; cyclo (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 
TIE3S (XIX) : 
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NH 

X'&Ztl&WforrYy'*'7*\ s HDA-6 ; cyclo (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 

IS 10-1 cyclo (-L-Lys-L-Phe-L-Phe-D-Pro-)-HCl 

1 (HDA-5)CBlrt-<&Ig 1-1-1-6 ©#££iIffiU cyclo (-L-Lys(Z) 

-L-Phe-L-Phw)-Pro-)'fe»fc. znmm^mm.7t^ 

FAB-MS: m/z = 556 (M+H) + 

IS 10-2 cyclo (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 

10-1 X'Ubtltz cyclo (-L-Lys-L-Phe-L-Phe-D-Pro-)-HCl (44 mg, 80mmol) 
(DWF&WL (2ml)»^T» TEA (33 ml, 0.24mniol)*5«ttftS*W8 (12 ml, 0.12 

f- K SrigtB HPLC \ZXftWffi$k (column: YMC-Pack ODS A-323, 10 x 250 mm, 30% 
CH 3 CN / 0. 1% TFA), SGfiSSaakU-caiiaft^Sl 57 mg (quant) 
HPLC: Rt = 16.68 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 562 (M+H)' 
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(ISSSflJ 1 1 ) HDA-26 ; cyclo (-L-Lys(BrAc)-L-Phe-L-Phe-D-Pro-) 
TIB^ (XX) : 



■C'^^nSltr h 7*7?- K HDA-26 ; cyclo (-L-Lys(BrAc)-L-Phe-L-Phe-D- 

mti&mi 0 (HDA-6) (DXm 10-lOTl/tH^n5 cyclo (-L-Lys-L-Phe- 
L-Phe-D-Pro-) HC1 (50 mg, 90 mmoDil^n^^ (19 mg, 0. 135 mmol)£ DMF (1 
ml)K?gfi?U tK^TTEA (19 ml, 0. 135 nnnoOfcitt'DCC (28 mg. 0.135mol)& 

nmti/v*YJWuvh?77^--'emgkv, mn&ft^m 36 mg 

HPLC: Rt = 17.62 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0. \% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 640 (M+H)\ 642 (M + 3)* 




(Hffifill 1 2 ) HDA- 3 4 ; cyclo (-L-Glu(Gly-NH0H))-D-Tyr(Me)-L-I le-D-Pro-) 
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TKjSS (XXI) : 




NH 

/ 

HO 



-Q^ZtiZmtkT h7^^f K HDA-3 4 ; cyclo (-L-Glu(Gly-NHOH))-D- 
Tyr(Me)-L-Ile-D-Pro-)©^Xg?:fg#(lM^S. 

IS12-1 BocH-Glu-OAl 1 
Boc-L-Gltf-OH (2.47 g, 10.0 mmol)(DTHF (20 ml )}#$<:: WFKT DCC (2.27 

g, n.ommoD^iinx.. tottzmmtmLtz. &fcm*timu zvmuzr 

y)\>Thn—)\, (1.02 ml, 20.0 mol)]o Ztfi/i/ 2 n^*i/)l>7 > (2.39 ml, 
12.0mmol)£iQ;L ^SaiftU/c. ELfo®. i kmm. x-r ^Sitax-r ;KCft 
»U HiE-fb^J 3.90 g (83^)^efe^*»Ki:L-C^. 
Rf = 0.74 (CHC1 3 / MeOH / = 90 / 10 / 0.2) 



Igl2-2 Boc-L-Glu(Gly-0Bzl)-0All 

Xm 12-1 -CW&tlfc Boc-L-Glu-OAU DCHA(1.62 g, 3.45 ■nol)*RKx^;l/ 
(200 ml) K&JSSU 10% ^x>»fiJ:tnBBl«l*-eJHft«s»L^ » MgS0 4 
±-C*a*ft, MUBoc-L-Glu-OAll 

Boc-L-Glu-OAll (630 mg, 2. 19mmol), H-Gly-OBzl TosOH (739 mg, 2.19mmoi) 
fcitfHOBtlUO (34mg, 0. 22 mmol) £ DMF (10 nl)£fegfU tK^TTEA (0.31 ml, 
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2.19 mmol)fc«fctf DCC (543 mg, 2.63 mmol) £Jn*.. m&£&X'ffi?btz. SfS 
WML mt^MzwmU 10X*x>&. 4%NaHC0 3 fcJ:t«a 

^D7h^77^- (IX MeOH / CHC1,)-C»»U 343 mg (46%) 

HPLC: Rt = 23.75 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 

M12-3 Boc-L-Ile-D-Pro-OBzl 

Boc-L-Ile-OH 1/2H 2 0 (1.13g, 4.7mmol\ H-D-Pro-OBzl HC1 (1.14g, 4.7mmol) 
«J:t>*H0BtH 2 0 (72mg, 0.47 mmol)£ DMF (10 ml )lZfem U tK^TTEA (0.66ml, 
4.7 mmol)fc«fcO f DCC (1.16g, 5.64 mmol)£in*, HSIMffl//:. 

m& wmt. mm^Mznmmu lox^xvg. ^%mco 3 nxxfma± 
i*-awa»i/fc. « Mgso 4 ±-&&a&L autu 77-y^yw 

D7b^7^- (IX MeOH / CHCl,)T?f*RU WRit&fo 1.76 g (89X)tt*R 

Rf = 0.32 (CHCI3 / MeOH = 49 / 1) 

IS 12-4 Boc-D-Tyr(Me)-L-Ile-D-Pro-0Bzl 
IS 12-3 -Oftfetlfefc£4fe Boc-L-Ile-D-Pro-OBzl (967 mg, 2.31 mmol)£'>* 
(12ml)H»»U 4NHC1 / (12 ml) SAD*. £fiTM.5i* 

m&w.ifz. Rmmmmi. »an^x^;ux— / ?^ (i / 3) 

5riPAr^7>x-^3 Vtffv\ H-L-Ile-D-Pro-OBzl HC1 (745 mg, 9lX)fc»fc. 

DMF (10 ml )(!?§«? U Boc-D-Tyr(Me)-0H (620mg, 2. 10 raw 1), HOBt H 2 0 
(322 mg, 2.10 mmol), £ (btCzk^TTEA (0.63 ml, 4.53 nmol)*J«fctf BOP (1.05 
g, 2.36mmol)^jniA, *<D££2#f®m&Lfc a R»xf-;WZ 
SS»U 10X*x>j& 4XNaHC0 3 fcit>'ia^^J<-eii^»L/7 t c. »MgS0 4 
±"C^m I^7"fK'&77 , r>^>lJ*^D7h^77<- (IX 

MeOH / CHCl 3 )-eHSrU m&it&to 881 mg (72X)4ttJWaKi:LT»/=. 
HPLC: Rt = 21.87 min (column: Wako Pak C18, 4.6x150 mm, 37-100% linear 
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gradient CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 

IS 12-5 Boc-D-Tyr (Me) -L- 1 1 e-D-Pro-OH 

IS 12-4 X'%htltzit^ Boc-D-Tyr (Me)-L-lle-D-Pro-OBzl (881 mg, 1.44 
mraol)*: MeOH (5 ml)K}£8?U 5% Pd-C (70 mg)£ffl^T, 7K^#SI^T*e,M 

mwvtz. isiu mut^mtz, 

Rf = 0.69 (CHC1 3 / MeOH / g^&= 90 / 10 / 2) 

IS 12-6 Boc-D-Tyr(Me)-L-I le-D-Pro-L-Glu(Gly-0Bzl)-0Al 1 

IS 12-2 X-^htltcit^ Boc-L-Glu(Gly-0Bzl)-0All (200 mg. 0.46 mmol) 
*V**V-y (3 ml)C}gj5?U 4NHC1 / ^*#+r> (3 ml)£jQ*., 
Wil/:. £j£tt£ttttU m§.^JL^Jlx.-y-JV /Stfix-x^ (1/3) 
&Jn*x#>-r- N >3>&frV\ H-L-Glu(Gly-0Bzl)-0All HC1 (171 mg, quant) 
t'&tz. 

ZtlZ DMF (5ml)(C&g¥UBoc-D-Tyr(Me)-L-ne-D-Pro-0H (233 mg, 0.46 mmol), 
HOBt H 2 0 (70 mg, 0.46 mmol). 2 blZfrftT TEA (0.17 ml, 1.20 mmol)««tt>* 
BOP (305 mg, 0.69 mmol) fein*.* *<DtL£1&&3mLtz. EJ£tt&XJ&& Bf® 
x?-;kiS»)*U lOX^xvR, 4XNaHC0 3 fecl:tJ t iafa^!KT'Jii^^U/i. 

« Mgso 4 ±-c«a*st gas u i^fH477 ? ^> ^> u * □ v h ^ 

77-f- (2% MeOH / CHCl,)-C*l»L«lMfc£% 300 mg (79X)%?fttt«lKi: L/T 

HPLC: Rt = 20.99 min (column: Wako Pak C18, 4.6x150 mm, 37-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 822 (M + H) f 

Ig 12-7 cyclo (-L-Glu(Gly-NHOH)-D-Tyr(Me)-L-Ile-D-Pro-) 

IS 12-6 T&btltz Boc-D-Tyr(Me)-L-lle-D-Pro-L-Glu(Gly-OBzl)-OAl 1 (300 
mg, 0.37 ramol)£CHC13 / g^88 / ti-t f-J^Jl?* V > (37 / 2 / 1) (11 ml) 
i:»U Ar #*T*£MSil*l£g&U£. :tllC Pd(0)(PPh 3 ) 4 (1.27 g, 1.1 
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10% t&m#±timii^vm.imLtt. »Mgso 4 ±T*&m mu 

Boc-D-Tyr(Me)-L-I le-D-Pro-L-Glu(Gly-OBzl)-OH *%tz. 

HPLC: Rt = 15.55 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 589 (M + H)* 

(0y&$Jl3) HDA-3 5 ; cycJo (-L-Glu(b-Ala-NH0H))-D-Tyr(Me)-L-I le-D- 
Pro-) 
TES (XXII) : 




(xxn) 



HN 

\ 

OH 



X-&2ft&mW$fcrhy'i7*\ i HDA-3 5 ; cyclo (-L-Glu(b-Ala-NH0H))-D- 
Tyr(Me)-L-Ile-D-Pro-)©^(i, £MU 2®Xg 12-2 tffittO^jSCHSbT, 
Boc-L-Glu(b-Ala-0Bzl)-0All fc^Tr, Xg 12-3M2-7 O^Rdifl; 

HPLC: Rt = 15.28 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
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gradient CH 3 CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 603 (M + HV 

(##092) HDA-7 ; cyclo (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 2 ©^ 

mm \ oohda-6 tmbT* ;mm\im*y&zfttdfflkx-ibh. 

H HDA-7 {i. 1 0 (HDA-6) OXg 10-1 $ % HffitfiJ 1 ©Ig 1-3 

lzm%t&$*?3XmX''&bftZ Boc-L-Lys(Z)-L-Phe-L-Phe-D-Pro-OtBu & 

HPLC: Rt = 16. 10 min (column: MS GEL C18, 4. 6x 150 mm, 10-100% 1 inear gradient 
CHjCN / 0. \% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 1124 (M+H) + 

(###13) HDA-14 ; cyclo (-L-Asu(NH0H)-D-Tyr(Me)-L-Ile-L-Pro-) 2 ®^ 

'<mtz$mmi 8<dhda-3o tmt7$ ;m&iim t mi<fttzmm , vi>6. 

hda-14 it. mmm 1 (hda-5)o^j££mot, boc-l- 

Asu(NH0H)-D-Tyr(Me)-L-I le-L-Pro-0tBu fcHRU K 4* 

HPLC: Rt = 20.59 min (column: Wako Pak C18, 4.6x150 mm. 10-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 1170 (M+Na) + 

(Hffiffll 4) HDA-3 8 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Phe-L-Pro-) 
TIBiS (XXIII) : 
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-Cic^tlS^ifcT-h^yf-K HDA-3 8 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Phe-L- 

Xg 14-1 cyclo (-L-Asu(OBzl)-D-Phe-L-Phe-L-Pro-) 

Boc-L-Asu(0Bzl)-0H (380 mg, 1. 0 mmol) t**-*>Amm (OxR, 1.0 g)* DCM (15 
mD^T'DCC (206 mg, 1.0 mmol) kfB^'Cti&lrtz. ^A^0.47 mmol / g resin. 

z.(omm i g tm^r toc-*V77-Z'-iz&z®m£f&mmz\ boc- 

L-Pro-OH, Boc-L-Phe-OH. fcitf Boc-D-Phe-OH £$&-&U Boc-D-Phe-L-Phe-L- 
Pro-L-Asu(0Bzl)-0xR fcltfc. ft^T', I£Boc?& DMF (15 ml)®^«C 2 « 
?^>(Dmm (57 ml, 1.0 mmol), DIEA (0.15 ml, 1.0 mmol)£iQAT20BtriS£l& 

Yik£® 110 mg (38%) ^fiMMi: bxmz. 
HPLC: Rt = 15.72 min (column: Wako Pak C4, 4.6x150 mm, 37-100% linear 
gradient CH 3 CN / 0. \% TFA over 30 min) 

Xm 14-2 cyclo (-L-Asu(NHOH)-D-Phe-L-Phe-L-Pro-) 
ALT. HfiS^Jl (HDA-5) ©St3S^**. IS 1-6 fcitf 1-7 fcRWK, Pd-C 
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fe m ^ dmf ^mmjtfks t k □ ***7 ^ > u fc. 

DMSO Hiltlli HPLC (ZT#&*igg (column: YMC-Pack. ODS A-323, 10 x 250 mm, 

36* CH 3 CN / 0. IX TFA), mffiJStbXimikG® 9 mg (10X)&»fc. 

HPLC: Rt= 16.94 min (column: MS GEL C18, 4. 6x150 mm, 10-100% 1 i near gradient 

CH 3 CN / 0. IX TFA over 30 min) 

FAB-MS: m/z = 578 (M+H)' 

(Hfifcfll 15) HDA- 3 7 ; cyclo (-L-Asu(NHOH)-D-Pro-L-Phe-D-Phe-) 
Tl^ (XXIV) : 




NH 
/ 
HO 



T'^nSitfb^^fh' HDA- 3 7 ; cyclo (-L-Asu(NHOH)-D-Pro-L-Phe-D- 
VhB-XDGfflt, Boc-L-Phe-0xR£dJfgJI)|&^LT, ^fiS^J 1 4 CE»©^rttClf 

HPLC: Rt= 17. 65 min (column: MS GEL C18, 4. 6x150 mm, 10-100% linear gradient 
CH 3 CN / 0. \% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 578 (M + H)* 

(2BHS09 1 6 ) HDA-39; cyclo (-L-Asu(NHOH)-L-Phe-D-Phe-L-Pro-) 
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Tlfi^ (XXV) : 




NH 
/ 
HO 



-C^n^Sftxb^yf-K HDA-3 9 ; cyclo (-L-Asu(NHOH)-L-Phe-D-Phe-L- 
Pro-)0£#tt. Boc-L-Asu(OBzl)-OxR?rai^JI^i:UT, «0>J 1 4 {3fH«W># 

HPLC: Rt =-16.16 rain (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: ra/z = 578 (M + H)* 

(JEDIE09 1 7 ) HDA-40 ; cyclo (-L-Asu(NHOH)-L-Phe-L-Phe-Sar-) 
TfB5£ (XXVI) : 
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NH 
/ 
HO 



-CTFSax-SStffcr- r* V^T'f" K HDA-40 ; cyclo (-L-Asu(NHOH)-L-Phe-L-Phe-Sar-) 
O^mt, Boc-L-Asu(0Bzl)-0xR ^JiJ^Jl^fcLT, ggjjgffil 1 4 ClBttOifffiC 

HPLC: Rt = 15.86 min (column: Wako Pak C18, 4.6x150 mm. 10-100% linear 
gradient Ctt 3 CN / 0. 1JK TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 552 (M + hT 

(H5£0!i 1 8 ) HDA-30 ; cyclo (-l-Asu(NHOH)-D-Tyr(MeH-l le-L-Pro-) 
TES (XXVII) : 
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(XXVII) 



T'^SftS^ftxh^T^K HDA-30 ; cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile- 

IS 18-1 Boc-L-I le-L-Pro-L-Asu(OBzl)-D-Tyr(Me)-OH 

Boc-L-Tyr(Me)-OH (591 mg, 2.0 mol) htti/AWM (OxR, 2.0 g)£ WUX 
> (30ml)4»-CDCC (412 mg, 2.0 nmol)fc/Bv>"Ctt£Lfc. »A^0.36 mmol /g 
resin, d^&tflg 1 g Srffl^T Boc-7, h7X'>*-tlJ:5fflffl^«0«?S"C, JEft. 
Boc-L-Asu(0Bzl)-0H, Boc-L-Pro-OH, fc«ktf Boc-L-Ile-OH Boc-L- 
Ile-L-Pro-L-Asu(OBzl)-D-Tyr(Me)-OxR £*§7*l. ft<^T\ DMF (15 iDffliSfi: 
l-fcKn#*tf*y$;> (182 mg, 1.80imol)£iraAT24M^^£|gSL 
fc. ffB (7ml)fC}gg?U NaaS 2 0 4 (312 mg, 1.80 mmol) 

£2ra^ i mmmwbtz. mwi*m&. mm^Mzm&u 10% 

ttr h K{fc#$l 368 mg (quant) fcrtHttM i: LT*§/c. 

HPLC: Rt = 17.45 min (column: Wako Pak C4, 4.6X150 mm, 37-100% linear 

gradient CH 3 CN / 0. \% TFA over 30 min) 

1*118-2 H-L-Ile-L-Pro-L-Asu(0Bzl)-D-Tyr(Me)-0H TFA 
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Ig 18-1 •C*Wbtlfe{b^Boc-L-Ile-L-Pro-L-Asu(OBzl)-D-Tyr(Me)-OH (368 
mg, 0.48 nnol){w*»TTFA (3 mOfciQ*. 20 jmtSOtbtz. 

338 rag (90%) fe efe»*5WSm UTfcfc. 

IS 18-3 cyc7o (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-) 
wtlWIiUJS^Jl (HDA-5)OIg 1-5-1-7 ©#j**ML-C, ?Mb£fS, ft 

HPLC: Rt = 17.18 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CHjCN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 574 (M + HT 

($S6B!I 1 9 ) HDA-28 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Leu-L-Pro-) 
TifiiS (XXVIII) : 




T*a*£*l<&SM*Th7'<7f'K HDA-28; cyclo (-L-Asu(NHOH)-D-Phe-L-Leu-L- 
?ro-)(D£m^ Boc-D-Phe-OxRfcib^liCI^L-C «W 1 8 tCR«035ri*C* 
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HPLC: Rt = 17.50 min (column: Wako Pak C18, 4.6x150 mm, 10-1005! linear 
gradient CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 544 (M + HT 

(HM!l2 O) HDA-27 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Phe-D-Pro-) 
(XXIX) : 



T'TfiZn&Mftr- h^^yf-K HDA-27 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Phe-D- 
Pro-)®£/£», Boc-D-Phe-OxR^ai^lI^iiL/T. W&M 1 8(IfB®©^j£(^ 

HPLC: Rt = 19.35 min (column: Wako Pak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 578 (M + H) + 

(3«J 2 1 ) HDA-3 1 ; cyclo (-L-Asu(NHOH) -D-Tyr (Me) -L- 1 1 e-D-Pro-) 
TiE5£ (XXX) : 




NH 



/ 



HO 
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NH 



T-^tlS^jfcf-h^y^K HDA-31 ; cyclo (-L-Asu(NHOH)-D-Tyr(MeH-lle- 
D-Pro-)©£j$(£ Boc-D-Tyr(Me)-OxR*ajfgMi|^L-C mSHM 1 8 KiBfSOT 

HPLC: Rt = 18.63 min (column: Wako Pak C18, 4.6x150 mm, 10-1005$ linear 
gradient CH 3 CN- / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/r = 574 (M + H)* 

(HIS0!1 2 2 ) HDA-29 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Leu-D-Pro-) 
TEj£ (XXXI) : 
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NH 
/ 
HO 



t-i^^lttf h7^^K HDA-29 ; cyclo (-L-Asu(NHOH)-I^Phe-L-Leu-D- 
?TO-)(D&m*. Boc-D-Phe-OxR t&ffiSmt bX. ggffi&l 1 8 KKttOESSKlif 

HPLC: Rt = 17.88 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0. \% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/Z = 544 (M + H) f 

2 3 ) HDA-30 ; cyclo (-L-Asu(NH0H)-D-Tyr(Me)-L-I le-L-Pro-) 
TIEsS (XXVII) : 
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(xx vn) 



T-i^tl5S^rb7^yf K HDA-30 ; cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile- 

M23-1 Boc-L-Asu(OBzl)-OTme 

Boc-L-Asu(0Bzl)-0H (2. 38 g, 6. 27 mmol), b U * U ^x* / -;U (1. 79 
ml, 12.53 mmol)ODCM (12ml)M(r^T^T4-^^;U7^y^U^> (76 
mg, 0.63 mmol)*i«fctfDCC (1.55 g, 7.52 mmol) fciPx., Lfc. 

K^x^KlH-MU, lOX^xvit 4XNaHC0 3 *iJ:tf 
tSffl*£7kT'«&?Sfci£Ufc. « MgS0 4 ±-C*9a»ft, tttt. ^777^^^ 
•J^WD7h^77-f- (RKxtSU/ / ^=¥1f> = 1 / 4)t?ffi^U, «K 
it£Vd 3.18 g (quant) fcttttttJli: l/C*fc. 
Rf = 0.50 (»|fXf;l/ / =1/4) 

XS23-2 Boc-L-Asu-OTme 

XS23-1 -C'#^tV/db^tlBoc-L-Asu(OBzl)-OTme (1.55 g, 3. 13 mmol)£ THF 
(6ml)£»»U 5% Pd-C (200 mg)#aET. Zk&£ffl&TT? 3 RfflHHftftUfe. £ 
IBB&mtWL HMU Siaft^ft 1.41 g (quant) feifcWMlfcl/aifc. 
Rf = 0.38 (CHC1 3 / MeOH / »» - 19 / 1 / 0.2) 
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XS23-3 cycJo (-L-Asu(NHOH)-D-Tyr(Me)-L-lle-L-Pro-) 

23-2 •etobtltz.tt&to Boc-L-Asu-OTme (1.30 g, 3.32 mmol) ttti/i* 
MS (3.32 g)£ DCM (50 ml)Ef-t* DCC (685 mg, 3.32 mmol) £ffl^T*S£U 
Boc-L-Asu(0xR)-0Tme feffjfe. 0.38 mmol /g resin. C ©$J}§ 350 mg (0. 13 

mmot)?:fflv^Boc-7.h7-fS ; -!wJ;€)M^©^?£T', JB& Boc-L-Pro-OH, 
Boc-L-Ile-OH, «k tf Boc-D-Tyr(Me)-0H £g££U Boc-D-Tyr(Me)-L-Ile-L- 
Pro-L-Asu(0xR)-OTme fc^c. 

^V^w(D^^K»aSi 400 Eg*, DMF (6 mDKSKHU IWrh??? 
;lT>^-?A7;M-'j h'cDTHFM (0.76ml)£^U >^T'iDx.T\ EiST*30 
^ML/t« TmeS?:^ HKI)CM#T*BocgS:|&£U/c. DMF (6 ml) 
CSfflU B0P(176mg, 0.39mmol\ HOBt H,0 (82 mg, 0.52mmol);fc < fctfDIEA (93 
ml, 0.52nmol)fcin*.T. ffiB§±T-2Bt|ffl3^b£l&£fTO*:. DMF X'&tftWi, cyclo 
(-D-Tyr(Me)-L-Ile-L-Pro-L-Asu(0xR)-)£ DMF (6 ml)(l!Si§U MYU^-t/JVT 
S.yi&Mi& (46 mg, 0.65 mmol), DIEA (0. 12 ml, 0.65 mmol) fc«fcOTO (40 ml, 
0.65 mmol)£Jn;t-a«IMU h- y*7* Y M Yu^AWt^mM^ 

tz. ELfcm*m&. DMF Cl®fi?U&*§ HPLC ^X^W^U (column: 

YMC-Pack 0DS A-323, 10 X 250 mm, 32% CH a CN / 0. IX TFAX W^MbXW^ 
<t£® 37 mg (50X)&»fc. 

HPLC: Rt = 17.18 min (column: Wako Pak C18, 4.6 x 150 mm, 10-10056 linear 
gradient CH 3 CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 574 (M+H)* 

HDA-49; cyclo(-L-Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pip-) 
T§E5$ (XXXII) : 
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(xxxn) 



NH 

/ 
HO 



x-mnzmsmtkr- v 7*7* y hda-49 o^mk^m^^. 

Boc-D-Tyr (Me) -OxR £ &mWL® £ U mm^mo^mX' Boc-L- 1 1 e-L-P ip-L- 
Asu(OBzl)-D-Tyr(Me)-OxR tmQbtz. fe/cL Boc-L-Ile-OH (Dfli^Kli HATU 
Zm^tzfZfJl'XvZfV y?%'if?tz. :n^f|(DIilt HDA-30 ; cyclo(-L- 
Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-)©HJfe^Jl 8£*l;, JgflsSffc, fflMfc&Jl'jtf 

HPLC: Rt =-17.94 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 588 (M +H)* 

(gm\2 5) HDA-50; cyclo(-L-Asu(NHOH)-D-Tyr(Me)-L-Ile-D-Pip-) 
TEA (mill) : 
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(XXXED 



x-TFzn&imm&iT h k hda-50 o-Sfrntflsm-ft^z. 

Boc-D-Tyr(Me)-OxR U Hffl^^OSST- Boc-L-I le-D-Pip-L- 

Asu(OBzl)-D-Tyr(Me)-OxR SrHSUfc. fc£U Boc-L-I le-OH (DtiSSUZ HATU 
tmVzjr-fjVjjyfyyftfj^tz. Z.*lim<OlM\t. HDA-30; cyclo(-L- 
Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-)®ldfe«!Il 8K*jtb, SMhSlS. fflW*;W< 

ym.(DM Yu^Amm.^oy$m^ \ mmtrr v y*-?* k hda-so m 

tz. 

HPLC: Rt = 20. 15min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. IX TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 588 (M +H) + 

(gfaM 2 6 ) HDA-51 ; cyclo(-L-Asu(NH0H)-D-Tyr(Me)-L-I le-L-Tic-) 
(Tic : l,2,3,4-tetrahydoroisoquinoline-3-carboxlic acid) 
TIBSS (XXXIV) : 
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NH 

/ 
HO 



X^Zti&WGMftrr h7*7* K HDA-51 ©^jSttfclMlCifr**. 

Boc-D-Tyr(Me)-OxR tofflmt. U ISffi#^S*0*j£T? Boc-L-I le-L-Tic-L- 
Asu(0Bzl)-D-Tyr(Me)-OxR fcPISlUfc. fc£U Boc-L-lle-OH ©fi^Kte HATU 
%fflv^fc^;W*y^y>^4fTofc. wnWOISJi, HDA-3O; cyclo(-L- 
Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-)(DlU!S^Jl 8C*b, 3Wb£lk fflMtoA'JK 
Kn#-9-AW(BtA k ogHj|fefjv\ gliBSStfcf h 7*7* K HDA-51 

HPLC: Rt = 18.48 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 636 (M +H) 4 

(l»J 2 7 ) HDA-52 ; cyclo(-L-Asu(NH0H)-D-Tyr(Me)-L-I le-D-Tic-) 
TiE^ (XXXV) : 
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NH 
/ 
HO 

T'*£ftSJf f2Jl#T h K HDA-52 (D^fmt&mzft^Z. 

Boc-D-Tyr(Me)-OxR £ thmWMt U m&GffiikOn&'C' Boc-L-I le-D-Tic-L- 
Asu(OBzl)-D-Tyr(Me)-OxR tmgiLtz. tztzb. Boc-L-I le-OH Ott^Ctt HATU 
*m\i*tz#'7)\'ljy'7Vy?*ft'3lt. HDA-30; cyclo(-L- 

Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-)©^SS^!|l 8 {lift SWfc£J& flW^M 
VROfc Kn#"b-AH«36^©SCg|«:fjV\ mmtkr h 7*Zf? K HDA-52 

HPLC: Rt = 20.78 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. IX TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 636 (M +H) f 

($mm 2 8 ) HDA-53 ; cyclo(-L-Asu(NHOH)-D-Phe-L-Leu-L-Pip-) 
TK5S (XXXVI) : 
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(XXXVI) 



NH 

/ 

HO 

T-*<*nS«&3S#T h 7^7* h* HDA-53 <D&jm*®m~J&*Z>. 

Boc-D-Phe-OxR fcjfcfgum*: U @f§-£/&£©3t?£-C Boc-L-Leu-L-Pip-L- 
Asu(OBzl)-D-Phe-OxR£pgiL/c. tztzU Boc-L-Leu-OH ©Hg^iCUiHATU fcffll^ 
tz^^JVfjy 7V V^fcfrofc. inttKOIIIi. HDA-30; cyclo(-L- 
Asu(NHOH)-D-Tyr(Me)-L-lle-L-Pro-)©^iS^Jl 811*1;, 3§{b£fk, flWWf** 
FD^A»lia^©«*{?V\ SHSSfclfcr h 7*7^ K HDA-53 %f§ 

fc. 

HPLC: Rt = 18.26 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 558 (M +H)» 

@QtSM2 9) HDA-42 ; cyclo(-L-Api(NHOH)-D-Tyr(Me)-L-Ile-D-Pro-) 
TIH^ (XXXVII) : 
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XttttMRMWr h 7«7* H HDA-42 KM* S. 

Boc-L-Api(0Bzl)-0xR fcibf&flBBfcU HDA-38; cyclo (-L-Asu(NHOH)-D-Phe- 
L-Phe-L-Pro-)©HliS^Jl 4i:*U, JJMb£J& flMrt/WO/ftOfc Kn^AK 
flBg^CSSIfcfT^ JUlESPittx H HDA-42 fcfrfc. 

HPLC: Rt = 17.67 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/r = 560 (M +H)* 

(Hfi50!l 3 0 ) HDA-43 ; cyclo(-L-Aaz(NH0H)-D-Tyr(Me)-L-I le-D-Pro-) 
TIB* (XXXVIII) : 
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HN 

\ 

OH 



X'&HftZmm&T h 7*7* K HDA-43 O^/RftfcflMUra^S. 

Boc-L-Aaz(0Bzl)-0xR fc&SSfflOBi: U HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 
L-Phe-L-Pro-)OH«§fifll 1 4C*t, 3Wb£J& flW*M>i©tKnW8 
«K6^0SQft«:m\ WIBattxh 5*7* K HDA-43 . 
HPLC: Rt = 18.92 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 588 (M +RT 

(MSM 3 1 ) HDA-44 ; cyclo(-L-Asu(NH0H)-D-Tyr(Me)-L-Ala-D-Pro-) 
TIBS; (XXXIX) : 
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x^n^mmmky- b v^y^ k hda-44 <o^m^Vim^^. 

Boc-L-Asu(0Bzl)-0xR % t HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 

L-?te-i-?ro-)<Dmmmi 4 trip mtEtit^ mm*)v#y®.(D\iYu*yi>m 
mm^(D^m^\ ra^x h y*?* k hda-44 zwz. 

HPLC: Rt = 12.89 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 532 (M +H)* 

(mfoffl 3 2 ) HDA-45 ; cyclo(-L-Asu(NHOH)-D-Phe-L-Ala-D-Pro-) 
TIE^ (XXXX) : 
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■Q*2nzmmmtk7- h y^i- k hda-45 (o^m^mzm^. 

Boc-L-Asu(0Bzl)-0xR £ ft^JM^i: U HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 
L-Phe-L-Pro-)©«0iJ 1 4izmt. mt&J&* flMW^tfVROfc Kn^Afifc 

SfBSMfcx b y*7* K HDA-45 feftfc. 
HPLC: Rt = 12.91 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 544 (M +H)* 

(HM!1 3 3 ) HDA-46 ; cyclo(-L-Asu(NHOH)-D-Phe-L-Ile-D-Pro-) 
TI25S (XXXXI) : 



^zti&meMVtT h y hda-46 (D&fmzmm^ifctz. 

Boc-L-Asu(0Bzl)-0xR Z&W&tb, HDA-38; cyclo(-L-Asu(NH0H)-D-Phe- 
L-Phe-L-Pro-)cDllM 1 4 £1*1;. SWbEJfc, fflW*^sK>KOk b*n*+rA$ 
«BS^O«g|«:ffv\ iWfb H HDA-46 fcfcfc. 
HPLC: Rt = 18.46 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 502 (M +H)* 




NH 



/ 
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dUS^J 3 4 ) HDA-47 ; cycio(-L-Asu(NHOH)-D-Naf-L-I le-D-Pro-)0£j£ (D- 
Naf: D-l-naphthylalanine) 
(XXHII) : 




) (xxxxn) 
0 \ 

NH 

/ 

HO 

T-^**l*«E?IURr b K HDA-47 0^«ffife«#KSB^*. 

Boc-L-Asu(0Bzl)-0xR %fBS6IS0fti: U HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 
L-Phe-L-Pro-)CDHH0!J 1 4£if U SMbEJfc, IS«5llW>l©k KD^fAl 
flB6^©&«fcfrV \ SlSSHKr h 7^7^ K HDA-47 fcfcfc. 
HPLC: Rt = 20.52 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 594 (M +H) f 

(£2fe0!l 3 5 ) HDA-48 ; cyclo(-L-Asu(NH0H)-D-Pya-L-I le-D-Pro-) (D£f& (D- 
Pya: D-l-pyrenyl alanine) 
TKaS (XXXXI1I) : 
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NH 
/ 
HO 



vmanzmimxkT v =>^-?* k hda-48 <DGjm*mm~ft*z. 

Boc-L-Asu(OBzl)-0xR *&%&U£b. HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 

L-?he-L-?ro-)<Dmmmi 4izmt % mitBu& wmiJfrxymoK vu^im 

«BS^O**%ff V\ WBMRt- b 7^7^ KK HDA-48 fcftfc. 

HPLC: Rt = 23.56 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 

gradient CH 3 CN/0. IX TFA over 30 min, flow rate 1.0 ml/min) 

FAB-MS: m/z = 667.81 (M +H)* 



(KKM 1 ) MHC class- 1 4H4fiSSM8ii«tt 

*»wo«ttxb7^^K»«#®*rr* mhc class- 1 ttmL>mffcJ% 
o^cx h vi-f* ymmwwtmith z tx\ mhc class- 1 tf&m**®. 

£>S B16/BL6 U/c. f£»£>*S«(t 10% FBS ^Jllfc MEM 
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Mk^lt W^^f-;^;W^^K(DMSO)C»»L, «S lOO mM Xfcfc 
10 mM ©JKfcftCSBSiUfc. WbVfTW- tfiaMMRStt*** 
ZZttfmWbX^Z hV n^^fVAfMp («3te*H&«i:yj*A) 5:, [HD< 
DMSOKfcjRU MS5mg/ml (16.54mM) OiMCIll/:. h U 
A 14, fc* h >x7-fe^7-«WWWa»S6ttK:j(aHT* MHC class- 1 

DMS0I4. *^(iiJ^T^BrMC^*^A1-€)^i:C^S*\ KRUfflv* 
I51E© B16/BL6 l|ifflflS£ 5000 ffl/rel l <DiSffll&?£g-C* 9 6 ftv^T * D h C 

tz. «-weii ^pbs (ij>mR) T*-[5igfe#L, 9arr«MK&tniF 
jfifcK^fcft. o.ix^;^^7^viK?s»re3^iffl«!au ms&oymzikfii 

tz. 

ltz.-Mmt LXs T^^tDMHC class- 1 ^K^5ffiflre&SffiH-2KW 

tm iim&iwmM) *m*>\ ~mmtbx. \z**y<mr?vx i§g+m 

GPJRfii ; ^5 3>4t) fcJ8lr\ J^Tr, Hl&g£f5l£: UT, * h l/7h7fc % >'> 
tf3>^-b Off»u& ; BRL 1±) fcEJfcSttfc. ±E 

methylumbelliferyl-/S-D-galactoside (rt?S5pp : SKrc7C±:*77-r t»; ^fflv\ 
BSJRSiSO^ftUwjBH'tSSi^ (fflS : 365mm mft : 450nm) &?<<9U 
-7V-YV—?--Qm%.Ltz. tt»fl:^«©»lia*4*i:Lfeai© well 

well iZ&^xm%.2tlZ&ft^Z'*y9?7>\ t (D7l&t.btz. muctt* 
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?m % & b 3 1 v Vdfi £ . f&ft U T l, >S MHC c 1 ass - 1 £ KSfef 5 XOfl£B 

TV^6 MHC class- 1 #?»CD$l£{fi£Sm{fi£ l/fc. £WMk^<Dffim&£ 
fgRUTV^MHCclass-I^itt, WEOlfilptt* 1 fc«*H»tt"C? 
*-T. «4ft»Mb£%fcB8U-C, jftni&ft£a*(31& MHC class- 1 

1-6fHBttJltoH»*BI3 i:g|4{i^1-. B3£(i. ##tl/T. ±E##M1 

Wl (nicotinic acid) , ^D^ViTT^ K (nicotinamide) , -3f>itKD 
^fAi (nicotinic acid hydroxamate) (D=M(Oit-a^0^^Xt. Hl$<DfP 

0 3afetfK0 4 m&M 1 <D<t£® ( HDA-5 ) ; cyclo(- 

Asu(NHOH)-Phe-Phe-D-Pro-) , % fig 00 2 CD 4b £ ® ( HDA-17 ) ; cyclo(- 
Aaz(NHOH)-Phe-Phe-D-Pro-), g£&mZ<Ott&%i (HDA-18) ; cyclo(-Api(NHOH)- 
Phe-Phe-D-Pro-X JGK0940Mb&tt (HDA-12) ; cyclo(-Asu(NHOH)-D-Phe-Leu- 
Pip-). gg&ffll 5 tfXb^tl (HDA-15) ; cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-)l*iRjn 
% MHC class- 1 jffimmttmt*?Z£im&2titz. R15<, HH4#!B 
OKUa^^^-VACJS^-Cfc. H4U^T4:*JU MHC class-I ^ffgSMSit 
flUB**5IB2*ifc. «r£. §llfe0J4©<fb#&ll£. MJ A l;S*K 

fi^$inauu:u. mhc class- x^^^mm^m-^timm^ti. - 

^ ##$J l (Dft&tfo ; cyclo(-Asu(NH0H)-Phe-Phe-D-Pro-) 2 -C*li, |l«fil 
KS^T MHC class-I ^^{SitMA^^^SSll^nS (DfrX'&vtz. BP 
*>, ##0J 1 flMb^ti, ^!te0iJl^b^i:|5]WM#fi?:^o^^^^^ 

JttfcKfcfc&V^IMHCclass-I ^^^ftUBttte^fcOfcfco"^*. &m 
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K«&3P#**MHe class-1 5H t fS8MIJIMtc»:4:*»* ! fe»oc fctflSS&S 
*fc\ ±&Ufc MHC class-I ^fgm(Sii^fflO»«fi^tt©M 

msktm-s mmmmmtLx, mhc ciass-i ^^m** J 2^i:^5» 



*1 





2fSffigJiiB«C x2 


m&m i ©-/b^ (hda-5) 


135 nM 


HM>J2<7Mb£4£l (HDA-17) 


1120 nM 


£B6M3<D4k&fa (HDA-18) 


11600 nM 


H»0!l4©fl:£«b (HDA-12) 


3.86 nM 


^M>J5©<fb-&% (HDA-15) 


36.2 nM 


##0>J 1 ©*t£fe ■ (HDA-19) 


>40000 nM 




3.35 nM 



ciass-i &&mBMm*i s iibtixi$»* *mizK\tu*v&mm (hkd 

ftKfcttS MHC class- 1 4^^ffiiItfUB©«#"t?&3 - fc©©t>T##fc#SE 
1 ~ 3©fb£M©*fJ*i::i: R*HIKfc h*n*1J-A8fll3t (t 
IZ £5 MHC class-I ^Hm&ittfWiS^li, < . #SBSI!©SM*-r h 7^ 

mmm^ v >f7tf7- tr^flus-rsis*. kbsjuiosm*-? h 7* 
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s t» o t t. . h u n 7. * 5 1 >sca l ^7teRDokfl»KiRff 

fclTtSfcOTf*, S££ft (I fiftH*: MHC c 1 ass - 1 4meS(S5i^«:f6»-r* 
b KB&SKtMD^r MHC class- 1 £?§&!Sffiili£&& 

i»«c*jv>-c, M*Mt±?sttoas««c#6*i±#^aiS!i<iisi* s MP>n5. ;« 

U ttbatx *8*$JK MHC class-I &&&Mjm®±&iiWft2to'C^&tii9k£ 



•CffiMSttSfb^CoiNTfc, MHC class-I d^ffi^ffijijSttfeMUfc. £ 
3©^2{I(i, Kl^lt-^-T, HDA-5, 17, 18, 12, 15, 19, £tf b U 3 7. # 
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compounds cone, for 2-fold expression (nM) 

mean SD N 



trichostatin A 


Z.ol 


1 CK 
1.7 J 


1 A 


tncnostatinu 


O.oo 


A AA 


1 
1 


trapoxin A 




A AA 


1 


cyclo(-Aaz(NHOH)4>he-Phe-D-Pro-) (CHAP17) 


990 


168 


3 


cycLo(-Api(NHUH)-Pne-rne-L>-Pro-) (CHArlo) 


IOwO 


890 


3 


cyclo(-Asu(NHUri)-rne-rne-U-rro-) (LHAP5) 


9o.2 


23.3 


11 


cycio(-Asu(NHOH)-D-Phe-Phe-D-Pro-) (CHAP27) 


3.01 


1.26 


7 


cycIo(-Asu(NHUH)-D-rne-Pne-rro-) (LHArJo) 


ceo 


AT 

97 


4 


cyclo(-Asu(NHOH)-Phe-D-Phe-Pro-) (CHAP39) 


65800 


6050 


3 


cyclo(-Asu(NHUn)-rne-Pn.e-:>ar-) (CHAF4U) 


74o 


337 


/ 


cyclo(-Asu(NHOH)-D-Pne-Fne-bar-) (CHAP41) 


24.5 


15.0 


■J 
J 


cyclo(-Asu(NHOH)-D-Pne-Ala-D-Pro-) (CHAP45) 


23.1 


3.5 


3 


cyclo(-Asu(NHOH)-D-rro-rne-D-Pne-) (CHAP37) 


32U 


52 


4 


cyclo(-Asu(NHOH)-Pne-Phe-D-Pro-)2 (CHAP 19) 


weak 




3 


cyclo(-Asu(NHUil)-D-rne-lJe-D-Pro-) (CHAr4o) 


1.9o 


A CI 

U.53 


3 


cyclo(-Asu(NHOH)-D-Nar-De-D-Pro-) (CHAP47) 




12.17 


y 


cyclo(-Asu(NHOH)-D-Pya-De-D-Pro-) (CHAP48) 


0.846 


0.956 


4 


cyclo(-Lys(Ac)-Phe-Phe-D-Pro-) (CHAP5-Ac) 


240000 


0 


1 


cyclo(-Lys(Ac)-Phe-Phe-D-Pro-)2 (CHAP5-Ac)2 


75000 


0 


1 


cyclo(-Lys(BrAc)-Pne-Phe-D-Pro-) (CHAP5-BrAc) 


5660 


0 


1 


cyclo(-Asu(NHOH)-D-Tyr(Me)-De-Pro-) (CHAP30) 


16.9 


8.2 


4 


cyclo(-Asu(NHOH)-D-Tyr(Me)-Ue-D-Pro-) (CHAP3 1) 


1.41 


0.5 1 


6 


cyclo(-Apl(^WOH)-D-Ty^(Me)-Ue-D-Pro-) (CHAP42) 


512 


247 


c 

J 


cyclo(- Aaz(NHUri)-D- 1 yr(Me)-lle-D-Pro-) (L.riAr4 5) 


1 

1 JJ 


00 


c 
J 


cyclo(-Asu(NHOH)-D-Tyr(Me)-Ue-Pip-) (CHAP49) 


< ^A 


2.10 


A 

y 


cyclo(-A$u(NliUH)-I> 1 yr(Me)-Ue-D-rip-) (UrlAPDU) 


A OA^ 

U.2UJ 


A AAA 


/ 


cyclo(-Asu(NHOH)-D-Tyr(Me)-Ue-Tic-) (CHAP51) 


10.97 


3.05 


6 


cyclo(-Asu(NHOH)-D-Tyr(Me)-Ue-D-Tic-) (CHAP52) 


0.191 


0.103 


4 


cyclop- Asu(iNriuri;-iy- 1 yr^Me^-AJa-JJ-rro-; vL,iiAx # 'Hr ) 




A Rfi 

*T.OU 




CyC10(-ASU(INrlUxl)-L>-I yi\MCJ-iie-rTO-JZ ^UTlAr 14} 


>1UUUU 




i 
i 


™/*w Aciir\rwAT-n n pvi» t *n Pro ^ /r"T-T ap^r^ 
cycio^-/\su^fNrtv-/ri ^-j-z-rne-i^cu-r ro-j ^^rirvr zo j 


Ou.Z 


1Q (\ 
iy.\j 


A 

*T 


cycio^-Asu^rNMUH;-JL>-rne-ijeu-iJ-rTO-; (CriArzy; 


J.41 


1. /Z 




cyC10\-ASU(NrlUrt;-lJ-rne-JLXU-JJ-rlp-; ^**ArlZ; 


Z./J 


1 AA 
1 .HH 




cvclof-Asu(NHOH)-D-Phe-Leu-PiD-) CCHAP53) 


19.8 


4.1 


3 


cyclo(-Asu(NHOH)-Lys(Boc)-Phe-D-Pro-) (CHAP32) 


773 


244 


2 


cyclo(-Asu(NHOH)-Trp-Leu-D-Pip-) (CHAP33) 


weak 




2 


cyclo(-Asu(NHOH)-D-Pro-Ala-D-Ala-) (CHAP 13) 


406 


86 


3 


cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-) (CHAP 15) 


33.2 


8.7 


3 


cyclo(-Asu(NHOH)-Trp(CHO)-Leu-D-Pip-) (CHAP 16) 


toxic 




2 


Ac-Asu(NHOH)-NH-Bzl 


2410 


771 


3 


Ph.(CH2)5-CONHOH 


11400 


0 


1 


nicotinic acid hydroxamate 


28000 


0 


2 


benzohydroxamic acid 


35800 


2480 


2 


benzoic acid 


>200000 




1 


nicotinamide 


> 1000000 




1 


nicotinic acid 


> 1000000 




1 
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(0*AS^51tfls|*<t#HOJt*!!!C«ky. &liE2ftS. -#l£^(f3 SHKf- 
h7^^K^W!HffliCb KD#^A|H(KS**t* Asu(NH0H)*U-# 
72$>& HDA-5 <D3£#@aE£, Asu(NHOH) LtfSli: L fcSSU LLLD fcS3«fe 

-r s i: , hda-5 £$§$7 ^ j m.v$ms-m w$>h t\ *<D*LffiBsi<Di&fr£t> 

1t1)S&0&&foV&Z> HDA-27, 38, 39 li^tl^'tl, LDLD, LDLL, LLDL £12$ $ 
ftS. C104»03£#^M4#HDA-5, 27, 38, 39 *tl*tUD~&imm&foW.2. 
3.01, 558, 65800 nM X'h «J . MHC class- 1 £?f8S<83ffiStt3te©J^J t 
UTli. LDLD > LLLD > LDLL > LLDL fc&oTV>5. IP*?. Stfb7^f K 
fe*J^S73y»3M605*>, Asu(NH0H)K l-&*mtt*Wu Asu(NHOH)(I 
®m-t5mk7 ^ JW&mi^ I)-#£^1-Stf>*W£U<. iDAT, Asu(NHOH) 

5. HIU < , HDA-30 (LDLL) HDA-31 (LDLD) Oifc«, HDA-28 (LDLL) i: HDA-29 (LDLD) 
©Jfctfc , HDA-53 (LDLL) J: HDA-12 (LDLD) ©Jfctfc HDA-40 (LDLL) i: HDA-50 (LDLD) 
<DJtlSi, XtfHDA-5l (LDLL) t HDA-52 (LDLD) ©Jt«{w*JV^t, iiCtHD 

KH0O4ICa*1\ b7.h>r7-tf 1 7— t* (histone deacetylase) fig 
^®»ffli*S*f-*}V v C'fc, HDA-27 (LDLD) > HDA-5 (LLLD) , HDA-31 (LDLD) > 
HDA-30 (LLLD) , HDA-29 (LDLD) > HDA-28 (LLLD) t ffigStt<Z>J§W*l5l 

MHC class-I 4H4©affi3igtt{C«W5SSI5^a^T'J±«Ci\ 
MHCclass-I 7>?^{£ii^ffl?:^}iT57 , c©(ili, Sttx h 7*7f- Kfiffl 
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g©»^^>-tt"C** S , LLLD ^ LDLL «fc »J , LDLD $W)#**«fc U ^tlT ^ 5 ¥0 



*f69!OJ»tt-r h 7*7* F«#fc0frr 6 MHC class- 1 ^ffgBffiitflUfijfc 
B16/BL6 IBIBrttl&ttS h >JK7**Mbfcfi*1"S&*©8t3fcfTofc. 

7 5ml#<2ig*ffl77*UlC, B16/BL6»1.5xlO s {i£J§^ W4BW 
0.25% h U ^>»*a«:«v^ IMB&ttltfU PBST— iHlSfem - 

8 ovT—mmLtz. 

-fiWfc l/T, ±§H^i£^J i axk&fa* Watt mabtMlkt. b V 

A % lflMSsftlLfclg*. INF- y £ lOOU/ml MUfe^^^JtlJEL/c^O^EI 

i; 3*2 *y a fcXffcBy i ©-fb^^^inu/c^-cii, wOfttfcqimgc^ff 
5#©^>K**#«3*i"Cv>5. »in©#Mfcm£-tf:Si:. it! f fi<£ 5 #0) 
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mmftomM*, \ZZhy%%7t?MU-tt?Z®M®$k*&-t>. MHC class- 1 

(swj3) mmmmiztt-tzmm% 
irz{mz&iW.-r2>tzib. ±ia© bi6/bl6 ®m<DmMMMiz%.&tftmzm'<>tz. 

MBWIfOffill 7fjB£0)$i£*'y K MffciftKfc}; Promega *±£S<DiS) 
iS^CellTiter 96 Aqueous Non-Radioactive Proliferation Assay Kit £#I£3U 
fc. ii^^hli WM&MBmi~X*)s ®M<» tetrazolium (3-(4,5- 
dimetyl thiazo 1-2-y 1 )-5-(3-carboxymethoxypheny 1 )-2-(4-sul fopheny 1 )-2H- 
tetrazolium, inner salt ; MT S) **£5u$nT&ifc-rS£j&%J»£, ^tf>£ 

IS^^Jl i:|HD^E-CB16/BL6«?:9 6^V-f ^nyi/-h{IJiSU, 2 4 

I fca&din-fS. 4 8mBMmtmtt1&L±MUD CellTiter 96 Aqueous 

Non-Radioactive Proliferation Assay Kit (D&Mffi. 20(il £iD*.S. 3 TCV 
1 mng^ y*3.*-i/ 3 490nm KiStt*ift$!6Sfc l/C, 

itM*£Si£ (100%) tUt. ^b^^^iOU/c^ililBflaiiMftl^MfitT* 
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mm bi6/bl6 mmomimmzm-z 5 0%m&w&QiHBt&k<D-mit& 



S3 





5 0%«IW«« 


I&K50U 1 ©<b£& (HDA-5) 


2 1 0 nM 


HM>J44Mfc£!&J (HDA-12) 


1 2. 3 nM 


msMSMt&SD (HDA-15) 


9 2. 5 nM 




1 4. 3 nM 



JW&SCMKfc'W FUWMW*. US JCa%1-fc» * 1 !3J*ct5 MHC class 
class- 1 ^^{£5iM(DMj^miw tjwcii, jl*»ttO(SSt*oa!BT*)«|qI 



*a-r * fiFffl {*. ±t lowswem v bi6/bl6 muisfto*^ < . *<m<Dmt 
v Bi6 mm, fiiiiit-^ L1210 m*. ^si-igM-c&s coion26 mm 

ft. ftflTOIBU&rC** MH134 *fflfl&ft4ffl^^Wfiffi^m?:^1-. w*ip>4hi©« 
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^4 



L1210 (nM) 



B167BL6 fnM) 



B16(nM) 



Colon 26 ( nM) 



MH134(nM) 



compounds 


mean 


SD 


mean 


HDA-17 


7380 


1160. 


1260 


HDA-18 


>100000 




59300 


HDA-13 


2770 


""950 


866 


HDA-5 


"506 


i "96 


257 


HDA-28 


1330 


'1371 


470 


HDA-30 


408 




112 


HDA-15 


193 


i 122 


no 


HDA-27 


: 53.0 


: 21.7 


18.0 


HAD-31 


18.8 


: 5.4 


5.43 


HDA-29 


43.8 


19.9 


15.8 


HDA-12 


28.3 


13.6 


9.44 


TSA 


12.4 


2.4 


19.1' 



SD 



SD 
5000 



mean 



SD 
23900 



SD 



210 
17300" 
203 
35 „ 
54_ 
3 _ 
1 

0.39_^ 

3.11 

_io3_ 



23500 

>ioobbo 

15400 

'3370 : 
ZJ3820„ 
—861 _j_ 
_J230__ 

309 
44.2__ 

293 

262 1 

621 



4700 
1030 
1660 

_J82 
630 

_22J 
_109 

5b ' 



29300 
> 100000 
11000 
2160 
7370 
1570 

908 

277 
33.0 

198 

149 

139 



1600 
280 " 
1090" 
270 
144 _ 

"51 _ 

39 _ 

42" 



19900 
I>]00000 
_ 7920 
"1660 
Z 4830 

1510 ~ 

_946 _ 

236 

50.7 

176 

"112" 

41.7 



.W10_ 

2300" 
763 
2050 
106 
262 

"59 

" 8.9 " 

"" 87 
48 

"23.6 



£****y. >&-rbt%.mmz$, mhc class- i ^H»HfiBtMfc-srr«t 

KfctJlrVC, HDA-3UiifO*«lBCJtUTti, ICso»i«nMA^R10nM-e*U. 



Mb£»**. in vitro ©fcfcai^C, fc* h >f7tf7- tfOIHRfSft^M 
-T 6 - 1 ttTCfMB «fc U ttEE Ufc. 
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Biol. Chem. 265. 17174-17179, 1990) (D^Cto/;. 
7 ^7. £7. r* >r7-t — M li. FM3A HUB** b ffi^MS ^ t © U fc. 
HDA buffer (15 mM >J>»*U^A, 5% ^U-feD-M 0. 2 mM EDTA, pH 
7.5) CLfJfflU ^^^Xbfct ftfrCtt***) (35000xg, lOmin) , 1M 
(NH,)^0 4 4^t?W buffer *-eW**^-fXUfc. jg#SaK»U il&b*:± 
}ftf)(NH 4 ) 2 S0 4 ?t££ 3. 5M *t?±*S*T7*^9-ifl»l«eR«:ttlR«^. 
COaBaSlfc HDA buffer tlff&flf UHD A buffer lift UT^flfl&DEAE-cellulose 
^Al^T^-fU NaCl £D^BB-e5§ait^. SttB#£fc*h>x7-fe^7 

SftfcLT, PH]acetyl histone Wc. FieAWIfiOS^ftW 5 mM©n- 
SSK± h U $ A#£T, [ 3 H]acetate &$jbn U 30 M*5 C £: (1 «t 

100a 1) 10 Ml ©aMfiS*fej!in*.-Cit«>. SJijasSttfcpQacetate 
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*5 

VI. KV^T4»^~^*Mtg©tt g 





ttftft:£tt 


ICso (nM) 




Sodium n-butyrate 


119,000 




trapoxin A 


0.47 




hUn7,#^> A 


1.44 


»wi o 


HDA-6 


27,800 




HDA-5 


2.18 




HDA-17 


19.8 


hm<J3 


HDA-18 


390 




HDA-27 


1.45 


mm\ 9 


HDA-28 


6.04 


#U£0»J2 2 


HDA-29 


1.59 


HM012 3 


HDA-30 


4.90 


«fe«?y2 1 


HDA-31 


2.08 


«0>J9 


HDA-32 


4.95 



SUfcflJ.l ©UTO&fcfctt* MHC class-I ^fE&IEJtftUS^aWKl&SfcEl D < » 

SWBS*^bRIC{4. HDA-5 <D$D<, -?■©««©* Vi»*«5C*JV^, ft 
m<DlB&fS&W*h1\ 6 ©HDA-17. 4© HDA-18 fcfcfc <fe 

KffiMiCfi^MiSttfc^-Ft.©©. «0SRR5©fc©«fc'J. JStttt^Sfe© 
-C*S. C©-»*»P»t., *5MB©»Rt b H© MHC class-I 

(KK0H5) 

>fJjb±ZZ^MBSaii (^^± KXgfeffl v^feffHi ) 
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fc*h>r7-tr*-7~ fe*OW»<***«^ii*ffl?> < J - BioL Chem - 2§5« 
17174-17179, 1990) ©arftfcttoTffofc. |»(tB16/BL6aB^?>aWMI»l/ 
WHS*: HDA buffer (15 mM UVt^UfA, 5% ^'J-feP- 
0. 2 mM EDTA, 10% 2-mercaptoethanoU pH 7.5) CMU aJtfES^-fXU 
»jfr-e«t4*«) (2500xg, lOmin) . 1 M (Niy^ fc£t?RI buffer «Tt? 
Wfd^-J-rXUfc. jH«»BW*Ua^t"C. ^L/c±?1f4><D(NH 4 ) 2 S0«igg 
%3.5M*t?±#«-tt, fc7.b>r7"fef-7— tf4tfci8*-ttfe. C©ftRSlfc HDA 
buffer HjgfeffU y^BftT? HDA buffer C»MBJ9ftU fifc*bVT7"fef- 

SRi: UT, -^^SS^T'f- h* ; PQacetylated histone H4 peptide fcffiv\fc. 
ClOflQacetylated histone H4 peptide l±, H4 © N & K ; 

SGRGKGGKGLGKGGAKRHRKVC (CsfeCtt^f-f VSrOttT&S) 3H-&* 

7?*^ttttWb«®*«T. *JjaO«i:IBII«t S7T;"Xf=BW-f 
/WrSifcCJUfrofc (fiJBS»100/il) . ££*25a1©1MHC1, 0.2M 

»«asft%a*b^ &fc\ insist t-c. asfc^«i*Rstj*«sJiirtti*. rau 

d<DiiS^£. ffflJ8ai/^T-BW£^ti5 MHC class-I ^r?fg^(SM?Sffi. HMSWI 
1^5. MHC class-I ^S^teiim IBUBMI MOT*lfiF« I*. *ft*n*v^0 

0. ^0m^omm^m^^mmrbtmmm^m^m^mmt--nb 

X v ^ «c ^ w J: * s ft v % £ * tifc. 
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class-I #79HUBUStt. ifflBaii5iPWffl^^^^^" c ^ v ^ m{lSo 
^6 





ICso (nW 




2.55 


HDA-5 


6.03 


HDA-30 


3.31 


HDA-31 


3.32 


HDA-49 


4.81 


HDA-50 


3.96 


HDA-51 


49.8 


HDA-52 


4.35 


HDA-I7 


24.7 


HDA-18 


150 


HDA-27 


3.44 


HDA-38 


5.32 


HDA-39 


226 


HDA-37 


9. 16 


HDA-42 


53.8 


HDA-43 


33.9 
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( 1 ) in vivo T -g)atiBS#. 

%<3D invivo-CCOMrSffi^ML^. flH^c-SM±L1210, B16, Colon26, S. 

t^MHi34 -e&s. ^n^no«««ia i feiitac{-«ku«*i/» pbsctolt, 

*-ESfc»J. L1210»±l(FfiL B16, Colon26, RtfMH134 1$. 10 s jg|&-€-*i 

*WBflttl*KIWtUfc (100 ^1 /mouse) . /8^fcT»>*0«BH±, L1210, B16, 
Colon26, MHl&KWTWfttCDFl, BDF1, CDF1, C3H/HeNT*$>S (7j§|ffitf) 

an4T^7>) . mmwfoto&Bfrbmm&zmiibtz. L1210 no^-n*, 

0.5^;l/5i< : ¥^^^Hr^D-7.Na!SM^L/T, fftOtflBIJfi^ov^XJi 
PBS&& 0«K{iNa0H-C*«I«O!B«l»2:0'Ca^) fcl/t«Ba#Ofc (100 

/xl/mouse) . !ft#B»tt. L1210&4B, B16 J&tf MH134 (± 9 B, Colon26(i8 

BT'£>£. 

Bft«at(w« median survival days (¥*3£#B&) fcJTSLfc. 
V^fi©7#£&^U/c#!$J¥ (n>hP-;U) © median survival days (0 £ 
Hfif&^fcffofcfflfiS© median survival days (T) £>Jt£. fc>f— S> 
fl^Ofdl (T/C%) fc#«>fc. H^^C HDA-3llw*J»S»*«:^7{;^1-. 

St7 
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Median Survival days (T/C%) 




cell lines 


0.015 mg/mouse 


0.05 mg/mouse 


0.15 mg/mouse 


1.5 mg/mouse 


L1210 


113 




125. 


37.5 


B16 


117 


119 


m 




Colon26 


90.9 


86.4 


63.6 




MH134 


95.8 


85.4 


91.7 





m miu u , mm L1210 w m izkl-c. hda-3i im p>*^s*s» 

— Colon26 Rt>*MH134 ICfcV^fcJ. Jffi4ra&*f£ttB£*l&*»o 

J: U too, ^iaOT^^U^SnTtllt^^nfe. 

( 2 ) X {j 5 in vi vo trOMlSgtt (Bff£feO%) 

Colon26, MethA, Mf B16 O 3«gO"7tf;*«%JBv^ mW&<D%T:*% 
BJOSWfcf b^^KflrfHfc© in vivx> T-OSJffiffittfcfWfflil/rt:. •f&fflfl&li^ 

ZffllSli,- Colon26, MethA, #.tfB16 CMLT. ^tl^ti CDFL Balb/c, & 
tfBDFl"(?»S (TjiifeO^ttx'^^) . W&feB, £ day-0 i: U Colon-26 Co 
^TIiday-4, 7, 10OHEK Meth AStfBlB t-WCIiday-7, 10, 13, 1604 
®.milt£®ffi%M*£L>-^<Dm*%Mmfi& J 3-btz(lO, 3, &tflmg/kg; 
2 ml /kg) . ^J-Cli, &#$(£PBS&iS?eE£#V^: (NaOH . ^O 

Colon-26 (;ov>T(iday-14C MethA&tf B16 (CO^T(iday-21 CM^S 
(JS&Mffil) £?ffl5£L*:. MM*^ 1/2*^*31*1 2 03£*fflv^ *£ 

Ufcv>l3ftO&fc&#L/c#*#£t8i: U #&8CfcttSM&ttSif£fi4i:0 
-0>J t L X . HDA-3 1 £*H" 6 * % 8 
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cell lines 


condition 


tumor weight (mg) 


7b inhibition 


Colon 26 


control 


980 ± 77 






1 mg/kg 


756 ± 25 


Zz.y 




3 mg/kg 


O / / ± 1 JJ 






10 mg/kg 


726 ± 123 


25.9 


MethA 


control 


3120 ± 480 






1 mg/kg 


2100 ± 570 


32.5 




3 mg/kg 


1230 ± 500 


60.7 




10 mg/kg 


1470 ± 500 


52.8 


B16 


control 


699 ± 229 






1 mg/kg 


258 ± 184 


63.1 




3 mg/kg 


280 ± 152 


59.9 




10 mg/kg 


120 ± 112 


82.9 



bj©^kx b y^zff- Mm&z**. fcc hda-3i 

(ISS£0>J7) 

±mo)ummx<mbtzm%L hda-3i k^ssmbis***-*. 
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HDA-31 (7) 7 V fc M&WMfflfr 

j r $7-)] / /-t : 79f-)VW&fiffiTS\) yy Ml HDA-31 
(lOmg/kg; 2 ml/kg) . J»i*PBSC»»5S-&NaOH-e*WLfca»tt*fflV^ 
ftJ^»IWSS«wMtoKJ:'JillliLL (W^t^'J^I) , il4> 
{-.fcUJfiL&fcHSUfc. HDA-31 5: MTBE (methyl-t-butyl-ether) "0$ 

JiiU &fflKPLC-C#igt£fT<.\ HDA-31 

m^gm^-fo fc*>\ m*-tz&m& 3E©¥i»c&3 0 hda-3i©& 

»t| WSJ{lMi--5 ICsofitligC nM frhWL 10 nM T*$> U . 100 ng/ml {i^^SjK 

nsRrtiW&fcSfts. HDA-31 tvtmwntsm* fcsvs*. mhc 

class-I^H^miSji^raU'r, ±MLtd®Ml>*fr<D$&&&&K*'tmV. « 
x.tfHDA-50, HDA-52^if{iJ:';SSV«5:^-r. HDA-31 «fc U t,*V'«tt«:*t 
*»3^fh7^yfKft^I> 0IJ*(£HDA-5O, HDA-52fc£UHI3UTt>. i 
dK^U/c HDA-31 fcS^OttoSfcBtefc^Lfc&btf. w*teOfl:£«ref±t> 
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/ 

HN 



y-Rs (T) 
O 

R,„ R 12 , R^ Rati. M^l~6©itm7;W^ £«fS&3~ 

->;u- 7 ^ J T)\/*)vm. ^yi/jum, 4 - * h 3->^ v->*;i/g. 3 — r > k u 
;M (N - * h 4r>- 3 — f y K U M * *fWL m& 3 &T07f 

tem«r* UT t. «fc v WftftSft4 ©aH7^^^x- V ffiftz. 

-« (I") (D Wife 14, ^^a^/i{i/ND^VSg|^^S5: 
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*-r. ) 

2. wim-mz (i) v*zftzzt*mitirm#miiffi(DmfcTby* 

3 . ( i o TvT^ns c t tttmttzn #s i ib«<<dtot h 

4. aiilH-^ (I") -Cv^ti5Ci:?:«i:tSil#lRlIBS6©TOxh7^ 

Wtlif n-51g©{Bl^$:^^i: UT^TtS MHC class— I ^^miSM 
3J. 

9. !o^ja;L-CM$n5ft*]58iB«fc©E^^^l. 
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